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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device which can be driven on a time-division basis with high 
duty even when display driving is performed by controlling the 
effective value of a driving voltage and can perform high- 
reliability display operation. 

SOLUTION: The liquid crystal display device consists of a liquid 
crystal cell 10 which has liquid crystal molecules oriented into 
either of 1st and 2nd metastable states according to a 
metastable select voltage applied after a reset voltage is 
applied and changes in the orientation state in the metastable 
state according to the effective value of the driving voltage and 
polarizing plates 21 and 22; and electrooptic characteristics of 
the display device when the liquid crystal molecules are 
oriented into the 1st metastable state and electrooptic 
characteristics when the liquid crystal molecules are oriented 
into the 2nd metastable state are selectively used to make a 
display and a liquid crystal material having such properties that 
the viscosity is 30 to 45 cp and the elastic modulus ratio 
K33/K1 1 is 1 .5 to 2.2 is used for the liquid crystal. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The liquid crystal cell which pinched the pneumatic liquid crystal layer between the substrates of 
• a pair with which the electrode was formed in each field which counters mutually, It has at least one 
polarizing plate of this liquid crystal cell arranged at least at the front-face side. Said liquid crystal layer 
After impressing the reset electrical potential difference to which orientation of the liquid crystal molecule is 
carried out so that the molecule major axis may become almost perpendicular to a substrate side to inter- 
electrode [ of the substrate of said pair ], By impressing alternatively either of the 2nd different metastable- 
state selection electrical potential difference from the 1st metastable-state selection electrical potential 
difference of a value lower than it, and this 1st metastable-state selection electrical potential difference 
Orientation is carried out to either of the 2nd metastable state which carries out orientation in the state of the 
orientation where a liquid crystal molecule differs from the 1st metastable state which carries out orientation 
in the predetermined condition, and this 1st metastable state. Have the property that the orientation condition 
of said liquid crystal molecule changes with the electric-field induction of the liquid crystal molecule 
according to the actual value of the driver voltage in each of the 1 st and 2nd metastable states, and said 
pneumatic liquid crystal is set to a room temperature. The liquid crystal display with which viscosity is 
characterized by consisting of a liquid crystal ingredient which 30 or more cp and the elastic-coefficient 
ratios K33/K1 1 show 1.5 or more physical properties. 

[Claim 2] As for said liquid crystal layer, a liquid crystal molecule has un-twisting or the initial orientation 
condition of spray orientation carried out twist orientation in one direction on the basis of the orientation 
processing direction of one of substrates by about 0 degree - about 1 80 degrees angle of torsion. The 
orientation condition which the liquid crystal molecule could twist about 180 degrees of said 1st metastable 
state further in one [ said ] direction from said initial orientation condition, it carried out orientation, and 
canceled spray distortion, and said 2nd metastable voice The liquid crystal display according to claim 1 
characterized by being in the orientation condition in which the liquid crystal molecule could twist about 
180 degrees of one [ said ] directions to hard flow, carried out orientation from. said initial orientation 
condition, and canceled spray distortion. 

[Claim 3] The viscosity of said liquid crystal ingredient is a liquid crystal display given in any of claim 1 
characterized by being the range of 30 - 45cp, and the range of the elastic-coefficient ratios K33/K1 1 being 
1 .5-2.2, or claim 2 they are. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which enabled the time-sharing 

drive by high duty. 

[0002] 

[Description of the Prior Art] The thing of the transparency mold displayed using the light from a back light 
and the thing of the reflective mold displayed using outdoor daylight, such as the natural light and indoor 
illumination light, are shown in a liquid crystal display. These liquid crystal displays arrange a polarizing 
plate to a front-face and rear-face side on both sides of a liquid crystal cell, and the liquid crystal display of a 
reflective mold arranges a reflecting plate, and is constituted at the rear- face side of a background polarizing 
plate. In addition, the thing equipped only with one polarizing plate is also shown in the liquid crystal 
display of a reflective mold, and a polarizing plate is arranged to the front-face side of a liquid crystal cell, 
and this reflective mold liquid crystal display arranges a reflecting plate, and is constituted at the rear-face 
side of said liquid crystal cell. 

[0003] The liquid crystal cell used for these liquid crystal displays has the composition which pinched liquid 
crystal between the substrates of the pair by which orientation processing was performed on the field in 
which the electrode was formed, respectively while an electrode is formed in each field which counters 
mutually, and the molecule of liquid crystal is regulated with said orientation film, and is carrying out the 
orientation of the direction [ / near each substrate ] of orientation in the state of predetermined orientation 
(for example, twist orientation condition). 

[0004] The above-mentioned liquid crystal display impresses the driver voltage according to an indicative 
data to inter-electrode [ of each pixel section of a liquid crystal cell ], if the display drive is carried out and 
an electrical potential difference is impressed to inter-electrode [ said ], an orientation condition will be 
changed so that a liquid crystal molecule may recover from the electrical-potential-difference initial 
orientation condition of not impressing, to a substrate side, and transparency of light will be controlled 
according to the orientation condition. 

[0005] by the way — although what uses the liquid crystal cell of a simple matrix method, and the thing 
using the liquid crystal cell of an active-matrix method are shown in the above-mentioned liquid crystal 
display - the structure of a liquid crystal cell - **** - it is easy and a simple matrix method is 
advantageous at the point of being obtained by low cost. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the liquid crystal display using the liquid crystal cell 
of a simple matrix method By controlling by impression of the inter-electrode (between a scan electrode and 
signal electrodes) write-in electrical potential difference of each pixel section of a liquid crystal cell the 
actual value of the driver voltage impressed to a liquid crystal layer Since the orientation condition of said 
liquid crystal molecule by the electric-field induction of the liquid crystal molecule according to the actual 
value of said driver voltage is changed and a display drive is carried out, When performing the display 
which controls the transparency condition of light gradually and the number of time sharing increases, it 
becomes impossible to take the large difference of the actual value corresponding to each phase. To eye 
others When it is going to carry out a time-sharing drive by high duty, the operating voltage margin at the 
time of driving a liquid crystal cell (difference of the actual value of the electrical potential difference for 
displaying each gradation) becomes small, and a clear gradual display becomes impossible. 
[0007] For this reason, the time-sharing drive by high duty was difficult for the liquid crystal display using 
the liquid crystal cell of a simple matrix method, therefore it was difficult the liquid crystal display to make 
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[ many ] the number of pixels and to achieve highly minute-ization of a display image. 

[0008] It aims at offering the liquid crystal display to which a reliable display action can be made to perform 
while this invention enlarges an operating voltage margin to that drive duty, enables the time-sharing drive 
by high duty and realizes the display of a highly minute image with many pixels, using the liquid crystal cell 
which controls and drives the actual value of driver voltage. 
[0009] 

[Means for Solving the Problem] The liquid crystal cell which pinched the pneumatic liquid crystal layer 
between the substrates of a pair with which the electrode was formed in each field where the liquid crystal 
display of this invention counters mutually, It has at least one polarizing plate of this liquid crystal cell 
arranged at least at the front-face side. Said liquid crystal layer After impressing the reset electrical potential 
difference to which orientation of the liquid crystal molecule is carried out so that the molecule major axis 
may become almost perpendicular to a substrate side to inter-electrode [ of the substrate of said pair ], By 
impressing alternatively either of the 2nd different metastable-state selection electrical potential difference 
from the 1st metastable-state selection electrical potential difference of a value lower than it, and this 1st 
metastable-state selection electrical potential difference Orientation is carried out to either of the 2nd 
metastable state which carries out orientation in the state of the orientation where a liquid crystal molecule 
differs from the 1st metastable state which carries out orientation in the predetermined condition, and this 
1st metastable state. Have the property that the orientation condition of said liquid crystal molecule changes 
with the electric-field induction of the liquid crystal molecule according to the actual value of the driver 
voltage in each of the 1 st and 2nd metastable states, and said pneumatic liquid crystal is set to a room 
temperature. Viscosity is characterized by 30 or more cp and the elastic-coefficient ratios Kl 1/K33 
consisting of a liquid crystal ingredient in which 1 .5 or more physical properties are shown. 
[0010] The liquid crystal display of this invention carries out orientation of the liquid crystal molecule to the 
above 1st and the 2nd one of metastable states. When the orientation condition of the liquid crystal molecule 
in each metastable state is changed according to the actual value of driver voltage, the transparency 
condition of light is controlled and the 1st metastable state is chosen When a liquid crystal molecule has the 
electro-optics property of the display which consists of a liquid crystal cell which carried out orientation, 
and a polarizing plate in said 1 st metastable state and chooses the 2nd metastable state, a liquid crystal 
molecule has the electro-optics property of the display which consists of a liquid crystal cell which carried 
out orientation, and a polarizing plate in said 2nd metastable state. 

[001 1] That is, this liquid crystal display can perform control of two or more transparency conditions of the 
transparency conditions which have the electro-optics property of two displays that the orientation 
conditions of the liquid crystal molecule of a liquid crystal cell differ mutually, therefore it is going to 
control gradually using one electro-optics property, and can perform control of two or more of other 
transparency conditions using the electro-optics property of another side. 

[0012] For this reason, when using one [ said ] electro-optics property for the whole page rank of a 
transparency condition according to this liquid crystal display, It can distribute at when choosing the 1st 
metastable state and controlling the transparency condition of light, and when [ when using the electro- 
optics property of said another side (i.e., when choosing the 2nd metastable state and controlling the 
transparency condition of light) ]. That is, to eye others Since the number of phases driven by each 
metastable state decreases, the time-sharing drive of the small number of phases can be performed in each 
metastable state. 

[0013] Therefore, according to this liquid crystal display, using the liquid crystal cell which controls and 
drives the actual value of driver voltage, an operating voltage margin can be enlarged to that drive duty, the 
time-sharing drive by high duty is enabled, and the display of a highly minute image with many pixels can 
be realized. 

[0014] And it sets to the liquid crystal display of this invention. Since viscosity uses for the pneumatic liquid 
crystal of said liquid crystal cell the liquid crystal ingredient which 30 or more cp and the elastic-coefficient 
ratios K33/K1 1 show 1 .5 or more physical properties in the room temperature, The stability of the 
orientation condition of the liquid crystal molecule in the 1st and 2nd metastable states of the above being 
high, therefore maintaining the selected metastable state certainly The orientation condition of a liquid 
crystal molecule can be changed with the actual value of the driver voltage in the metastable state, and a 
reliable display action can be made to perform. 
[0015] 

[Embodiment of the Invention] The 1st and the 2nd one of the metastable states to which a liquid crystal 
molecule carries out orientation of the liquid crystal display of this invention by alternative impression of 
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the 1st after impressing a reset electrical potential difference, or the 2nd metastable selection electrical 
potential difference, The liquid crystal cell equipped with the liquid crystal layer which changes orientation 
into the orientation condition by the electric-field induction according to the actual value of the driver 
voltage after the metastable state was chosen is used. By controlling said the 1st and 2nd metastable state, 
and the orientation condition according to the actual value of driver voltage As the transparency condition of 
light is controlled in two or more phases in each of said 1st and 2nd metastable states, while enabling the 
time-sharing drive by high duty To said liquid crystal, in a room temperature, when 30 or more cp and the 
elastic-coefficient ratios K33/K1 1 use the liquid crystal ingredient in which 1.5 or more physical properties 
are shown, viscosity The orientation condition of a liquid crystal molecule is changed with the actual value 
of the driver voltage in the metastable state, maintaining the selected metastable state certainly, and it is 
made to make a reliable display action perform. 

[0016] In the liquid crystal display of this invention the liquid crystal layer of said liquid crystal cell A 
liquid crystal molecule has un-twisting or the initial orientation condition of spray orientation carried out 
twist orientation in one direction on the basis of the orientation processing direction of one of substrates by 
about 0 degree - about 180 degrees angle of torsion. The orientation condition which the liquid crystal 
molecule could twist about 1 80 degrees of said 1st metastable state further in one [ said ] direction from said 
initial orientation condition, it carried out orientation, and canceled spray distortion, and said 2nd metastable 
voice It is in the orientation condition which the liquid crystal molecule could twist about 180 degrees of 
one [ said initial orientation condition to / said ] directions to hard flow, carried out orientation, and canceled 
spray distortion. 

[0017] Moreover, as for the viscosity of said liquid crystal ingredient, in the liquid crystal display of this 
invention, it is desirable to be the range of 30 - 45cp, and for the range of the elastic-coefficient ratios 
K33/K11 to be 1.5-2.2. 
[0018] 

[Example] Hereafter, the example which applied this invention to the liquid crystal display of a reflective 
mold is explained with reference to a drawing. Drawin g 1 is the perspective view showing the basic 
configuration of the liquid crystal display by the 1st example of this invention, in (a), an initial orientation 
condition and (b) show the 1st metastable state, and (c) shows the 2nd metastable state. Drawing 2 is the 
sectional view of said liquid crystal display. 

[0019] The liquid crystal display of this example arranges a reflecting plate 30 behind the polarizing plate 
22 on a background, connects the drive system 40 for driving this liquid crystal cell 10 to said liquid crystal 
cell 10 further, and is constituted while arranging polarizing plates 21 and 22 to a that front-face and rear- 
face side on both sides of a liquid crystal cell 1 0, as shown in drawin g 1 and drawing 2 . 
[0020] The above-mentioned liquid crystal cell 10 pinches liquid crystal 18 between the transparence 
substrate 1 1 of a front flesh-side pair with which the orientation film 15 and 16 which performed orientation 
processing was formed on it like drawin g 2 while transparent electrodes 13 and 14 were formed in the 
inside, and 12. The substrates 1 1 and 12 of said pair are joined through the frame-like sealant 17, and liquid 
crystal 18 is enclosed with both the substrates 1 1 and the field surrounded by said sealant 17 between 12. In 
addition, said orientation film 15 and 16 is level orientation film which consists of polyimide etc., and 
orientation processing is carried out by carrying out rubbing of the film surface in the predetermined 
direction. 

[0021] This liquid crystal cell 10 is the thing of a simple matrix type, and is two or more signal electrodes 
which two or more scan electrodes which the transparent electrode 1 3 prepared in that side front substrate 
1 1 was made for there to be along an one direction (for it to set to drawing 2 and to be a longitudinal 
direction), and were formed, and the transparent electrode 14 prepared in the background substrate 12 were 
made to meet in the direction which intersects perpendicularly with said scan electrode 1 3 mostly, and were 
formed. 

[0022] Furthermore, as for the pneumatic liquid crystal used in this example, in the room temperature, 
viscosity consists of a liquid crystal ingredient which 30 or more cp and the elastic-coefficient ratios 
K33/K1 1 show 1 .5 or more physical properties using the pneumatic liquid crystal which this liquid crystal 
cell 10 added the chiral agent to that liquid crystal 18, and gave the twist stacking tendency. 
[0023] The viscosity of said liquid crystal ingredient is the range of 30 - 45cp desirably, and the range of the 
elastic-coefficient ratios K33/K1 1 is 1.5-2.2 desirably. The liquid crystal layer of said liquid crystal cell 10 
has a liquid crystal molecule in non-twisting orientation (angle of torsion is 0-degree orientation) or the 
spray orientation condition which carried out twist orientation by 0 degree - 1 80 degrees angle of torsion in 
one direction on the basis of the orientation processing direction of one of substrates in the state of initial 
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orientation. 

[0024] This liquid crystal cell 10 and by impressing the selection electrical potential difference of a 
predetermined value lower than it after impressing the reset electrical potential difference of sufficient high 
electrical-potential-difference value which a liquid crystal molecule starts in that liquid crystal layer almost 
perpendicularly, and carries out orientation to it to the 1 1 or 12th page of a substrate A liquid crystal 
molecule will be in the 1st metastable state which could twist about 180 degrees further from the initial 
orientation condition in one [ said ] direction (the same direction as the direction of twist orientation in an 
initial orientation condition), carried out twist orientation, and canceled spray distortion. By moreover, 
impression of the selection electrical potential difference of other predetermined values lower than after 
impression of said reset electrical potential difference, and it While a liquid crystal molecule will be in the 
2nd metastable state which carried out twist orientation from said initial orientation condition at the include 
angle twisted about 1 80 degrees with one [ said ] direction to hard flow (direction contrary to the direction 
of twist orientation in the 1st metastable state), and canceled spray distortion It has the orientation condition 
in which induction was carried out by the electric field from which the orientation condition of the liquid 
crystal molecule in said 1st and 2nd metastable states changes according to the actual value of the driver 
voltage impressed according to an indicative data. 

[0025] In this example, angle of torsion of the liquid crystal molecule in said initial orientation condition is 
made into about 90 degrees. In addition, therefore, said 1 st metastable state It is in the condition in which a 
liquid crystal molecule carries out twist orientation in one direction by about 270-degree angle of torsion on 
the basis of the orientation processing direction of one of substrates. The 2nd metastable state It is in the 
condition in which a liquid crystal molecule carries out twist orientation in the direction contrary to said 1st 
metastable state by about 90-degree angle of torsion on the basis of the orientation processing direction of 
one [ said ] substrate. 

[0026] In drawing 1 ,11a and 12a show the orientation processing direction (the direction of rubbing of the 
orientation film 15 and 16) of both the substrates 1 1 and 12 of a liquid crystal cell 10. In this example Are 
the direction which looked at the orientation film 15 of the side front substrate 1 1 from the front-face side to 
the axis of abscissa x of the screen of a liquid crystal display, and shifted in the counterclockwise direction 
about 45 degrees, and orientation processing is carried out in the direction which goes to the upper right 
from the lower left of said screen. It is the direction which looked at the orientation film 16 of the 
background substrate 12 from the front-face side to said axis of abscissa x, and shifted in the clockwise 
direction about 45 degrees, and orientation processing is carried out in the direction which goes to the lower 
right from the upper left of said screen. That is, the orientation processing directions 1 la and 12a of both the 
substrates 1 1 and 12 are directions which intersect perpendicularly mostly mutually. 

[0027] Moreover, in this example, what added the chiral agent which sees from a front-face side and has a 
counterclockwise twist stacking tendency as the above-mentioned liquid crystal 1 8 is used, therefore in the 
state of initial orientation, the liquid crystal molecule of this liquid crystal cell 1 0 has spray distortion, looks 
at it from a front-face side, and is carrying out twist orientation in the direction of left-handed rotation (the 
direction of torsion by the chiral agent given) according to about 90-degree angle of torsion. 
[0028] While a liquid crystal molecule carries out orientation of this initial orientation condition along each 
orientation processing direction 1 la and 12a [ near both the substrates 1 1 and 12 ] It is in the spray 
orientation condition which carried out twist orientation by about 90-degree angle of torsion in the direction 
of torsion shown in (a) of drawin g 1 by the broken-line arrow head, i.e., the direction given by the chiral 
agent, on the basis of orientation processing direction 12of the orientation processing direction 12 of one of 
substrates, for example, background substrate, a. 

[0029] The above-mentioned initial orientation condition is in the condition which is not actually used for a 
display, orientation of the above-mentioned liquid crystal cell 10 is carried out to the 1st and 2nd metastable 
states which mentioned above the orientation condition of the liquid crystal molecule of each of that pixel 
section, and a display drive is carried out. 

[0030] The 1st metastable state of the above, and the 2nd metastable state Are in the condition which about 
180 degrees of angle of torsion of a liquid crystal molecule changed from said initial orientation condition, 
and canceled spray distortion, and it is based on orientation processing direction 12a of said background 
substrate 12. If angle of torsion to hard flow (direction which loosens torsion by the chiral agent) is made 
into the include angle of - with the direction of torsion to which angle of torsion to the direction of torsion 
given by the chiral agent is given by the include angle of +, and said chiral agent The 2nd metastable state is 
in the twist orientation condition that the 1st metastable state is in the twist orientation condition that +180 
degrees of angle of torsion changed, and -1 80 degrees of angle of torsion changed to the initial orientation 
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condition to the initial orientation condition. 

[0031] The change of the orientation condition from the above-mentioned initial orientation condition to the 
1st and 2nd metastable states is performed by impressing the spray distorted dissolution electrical potential 
difference of sufficient high electrical-potential-difference value which a liquid crystal molecule starts 
almost perpendicularly to the 1 1 or 12th page of a substrate, and carries out orientation first to inter- 
electrode [ of each pixel section of a liquid crystal cell 10 ] (between the scan electrode 13 and signal 
electrodes 14), and impressing the selection electrical potential difference of a predetermined value to it 
after that inter-electrode [ said ]. 

[0032] Namely, after starting a liquid crystal molecule almost perpendicularly to the 1 1 or 12th page of a 
substrate by impression of a spray distorted dissolution electrical potential difference and carrying out 
orientation If the selection electrical potential difference (henceforth the 1st metastable-state selection 
electrical potential difference) of a predetermined value lower than said spray distorted dissolution electrical 
potential difference is impressed A liquid crystal molecule will change orientation into the condition of 
twisting by angle of torsion (90 degrees +180 degrees = 270 degrees) by which about 180-degree torsion 
joined further angle of torsion in an initial orientation condition, will cancel spray distortion, and will be in 
the 1st metastable state. 

[0033] While a liquid crystal molecule carries out orientation of this 1st metastable state along each 
orientation processing direction 1 la and 12a [ near both the substrates 1 1 and 12 ] It is based on orientation 
processing direction 12of the orientation processing direction 12 of one of substrates, for example, 
background substrate, a. It is the twist direction shown in (b) of drawing 1 by the broken-line arrow head, 
i.e., the condition which looks at from a front- face side and carries out twist orientation in the direction of 
left-handed rotation (the direction of torsion given by the chiral agent) by about 270-degree angle of torsion. 

[0034] Moreover, after starting a liquid crystal molecule almost perpendicularly to the 1 1 or 12th page of a 
substrate by impression of a spray distorted dissolution electrical potential difference and carrying out 
orientation If the selection electrical potential difference (henceforth the 2nd metastable-state selection 
electrical potential difference) of a predetermined value lower than said spray distorted dissolution electrical 
potential difference is impressed A liquid crystal molecule will change orientation into the condition of 
twisting by angle of torsion (90 degree- 180 degree=-90 degree) which deducted about 180-degree torsion 
from angle of torsion in an initial orientation condition, will cancel spray distortion, and will be in the 2nd 
metastable state. 

[0035] While a liquid crystal molecule carries out orientation of this 2nd metastable state along each 
orientation processing direction 1 la and 12a [ near both the substrates 1 1 and 12 ] It is based on orientation 
processing direction 12of the orientation processing direction 12 of one of substrates, for example, 
background substrate, a. It is the twist direction shown in (c) of drawin g 1 by the broken-line arrow head, 
i.e., the condition which looked at from the front-face side and carried out twist orientation in the direction 
of right-handed rotation (the direction of torsion given by the chiral agent is hard flow) by about 90-degree 
angle of torsion. 

[0036] Furthermore, the 1st metastable state of the above and the 2nd metastable state Also in the condition 
that it is possible to switch to another side from one of these, and the liquid crystal molecule is carrying out 
orientation to which metastable state First impress an electrode 13 and the reset electrical potential 
difference of sufficient high electrical-potential-difference value which starts almost perpendicularly and 
carries out orientation of the liquid crystal molecule to the 1 1 or 12th page of a substrate among 14, and said 
metastable state is reset. If the above 1st or the 2nd metastable-state selection electrical potential difference 
is impressed after that, the orientation condition of a liquid crystal molecule can be switched to the 
metastable state of another side from one metastable state. 

[0037.] In addition, although the above-mentioned 1st metastable-state selection electrical potential 
difference and the 2nd metastable-state selection electrical potential difference are decided by the property 
of the pneumatic liquid crystal to be used and the property of a chiral agent, and the addition The 1 st 
metastable-state selection electrical potential difference is about 0V (value which does not impress a 
******** electrical potential difference). Almost all the liquid crystal molecule is the low value which 
carries out orientation by the angle of inclination comparable as the pre tilt angle in an initial orientation 
condition or near it, and the 2nd metastable-state selection electrical potential difference is an electrical 
potential difference with a larger absolute value than said 1 st metastable-state selection electrical potential 
difference. 

[0038] Drawin g 3 is the mimetic diagram which looked at the orientation condition of the liquid crystal 
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molecule in the above-mentioned initial orientation condition, a reset condition, and the 1st and 2nd 
metastable states from [ of a liquid crystal cell 10 ] the margo inferior (direction which intersects 
perpendicularly to an axis of abscissa x), and 1 8a shows the liquid crystal molecule. 
[0039] As shown in this mimetic diagram, the above-mentioned initial orientation condition (condition 
which a liquid crystal molecule looks at from a front-face side on the basis of orientation processing 
direction 12a of the background substrate 12, and is carrying out twist orientation in the direction of left- 
handed rotation by about 90-degree angle of torsion) Although orientation of the liquid crystal molecule 
near both the substrates 1 1 and 12 is carried out so that it may rise aslant with the pre tilt angle of abundance 
extent toward the orientation processing directions 1 la and 12a to the 1 1 or 12th page of each substrate It is 
in the condition that the inclination of each substrate 1 1 when developing and regarding the liquid crystal 
molecule which is carrying out twist orientation as each molecule major axis coming on the same flat 
surface, and the pre tilt by the side of 12 is reverse mutually. Therefore, a liquid crystal molecule is in the 
twist orientation condition in the condition (condition with spray distortion) that the tilt angle became small 
in connection with separating from substrates 1 1 and 12, and the inclination direction over the 1 1 or 12th 
page of a substrate became reverse bordering on the middle (point that a tilt angle becomes 0 degree) of 
liquid crystal thickness. 

[0040] Moreover, the above-mentioned reset condition Although the liquid crystal molecule near both the 
substrates 1 1 and 12 (it is omitting by a diagram) is in the condition (condition which is carrying out 
orientation so that it may rise aslant with the pre tilt angle of abundance extent toward the orientation 
processing directions 1 la and 12a to the 1 1 or 12th page of each substrate) that it is hardly different from an 
initial orientation condition Almost all the liquid crystal molecule that is above separated from substrates 1 1 
and 12 to some extent is in the condition which carried out orientation so that it might start almost 
perpendicularly to the 1 1 or 12th page of a substrate. 

[0041] Furthermore, the 1st metastable state (condition in which a liquid crystal molecule carries out twist 
orientation in one direction by about 270-degree angle of torsion) Although the orientation condition of the 
liquid crystal molecule near both the substrates 1 1 and 12 is hardly different from an initial orientation 
condition It is in the condition which about 180 degrees of liquid crystal molecules could twist further, and 
carried out twist orientation rather than said initial orientation condition. Therefore, since the inclination 
direction of liquid crystal molecule 18a when developing and regarding the liquid crystal molecule which is 
carrying out twist orientation as each molecule major axis coming on the same flat surface is the same 
direction, this 1 st metastable state is in a twist orientation condition without spray distortion. 
[0042] Moreover, the 2nd metastable state (condition in which a liquid crystal molecule carries out twist 
orientation to the 1st metastable state by about 90-degree angle of torsion to hard flow) Although the 
orientation condition of the liquid crystal molecule near both the substrates 1 1 and 12 is hardly different 
from an initial orientation condition It is in the condition which about 1 80 degrees of angle of torsion of a 
liquid crystal molecule could twist in the direction contrary to the twist direction in said 1st metastable state, 
and carried out twist orientation to it from said initial orientation condition. Therefore, since the inclination 
direction of liquid crystal molecule 18a when developing and regarding the liquid crystal molecule which is 
carrying out twist orientation as each molecule major axis coming on the same flat surface is the same 
direction, it is in the twist orientation condition that this 2nd metastable state does not have spray distortion, 
either. 

[0043] Although the above 1st and the 2nd metastable state are in the twist orientation condition of holding 
angle of torsion of liquid crystal molecule 18a in the metastable state, respectively, also in which metastable 
state, the tilt angle of liquid crystal molecule 1 8a, i.e., the start include angle to the 1 1 or 12th page of a 
substrate, changes according to the actual value of the driver voltage impressed between an electrode 13 and 
14 (however, the orientation condition of the liquid crystal molecule near the substrates 1 1 and 12 hardly 
changes). 

[0044] The orientation condition shown in the bottom among the orientation conditions of the liquid crystal 
molecule in the 1 st and 2nd metastable states shown in drawing 3 The orientation condition which showed 
the orientation condition (2nd write-in condition) of a liquid crystal molecule in case the actual value of 
driver voltage is a comparatively small value, and was shown in the bottom The orientation condition (1st 
write-in condition) of a liquid crystal molecule in case the actual value of driver voltage is a to some extent 
high value is shown, and it also sets to which metastable state. A liquid crystal molecule According to the 
actual value of said driver voltage, orientation is started and carried out by the electric-field induction of the 
liquid crystal molecule according to the actual value of driver voltage, maintaining the twist orientation 
condition in the metastable state. 
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[0045] In addition, the above-mentioned driver voltage is an electrical potential difference which changes in 
the range where the actual value is lower than the electrical-potential-difference value of the above- 
mentioned reset electrical potential difference, and although, as for the 1st and 2nd metastable states of the 
above, the tilt angle of a liquid crystal molecule changes according to the actual value of driver voltage A 
twist orientation condition is in the condition maintained as it is, and it is held until any metastable state 
starts almost perpendicularly, carries out orientation of the liquid crystal molecule 18a to the 1 1 or 12th page 
of a substrate by impression of the above-mentioned reset electrical potential difference and resets a 
metastable state. 

[0046] The liquid crystal layer of said liquid crystal cell 10 namely, between the electrode 13 of the 
substrates 1 1 and 12 of a pair, and 14 After impressing the reset electrical potential difference to which 
orientation of the liquid crystal molecule is carried out so that the molecule major axis may become almost 
perpendicular to the 1 1 or 12th page of a substrate, By impressing alternatively either of the 2nd different 
metastable-state selection electrical potential difference from the 1st metastable-state selection electrical 
potential difference of a value lower than it, and this 1st metastable-state selection electrical potential 
difference Orientation is carried out to either of the 2nd metastable state which carries out orientation in the 
state of the orientation where a liquid crystal molecule differs from the 1st metastable state which carries out 
orientation in the predetermined condition, and this 1st metastable state. It has the property that the 
orientation condition of said liquid crystal molecule changes with the electric-field induction of the liquid 
crystal molecule according to the actual value of the driver voltage in each of the 1st and 2nd metastable 
states. 

[0047] In drawing 1 ,21a and 22a show the transparency shaft of the polarizing plates 21 and 22 of the pair 
arranged to the that front-face and rear- face side on both sides of a liquid crystal cell 10. Moreover, in this 
example Turn the transparency shaft 21a in the direction almost parallel to orientation processing direction 
1 la or the direction (direction almost parallel by a diagram) which intersects perpendicularly mostly of the 
side front substrate 1 1 of a liquid crystal cell 10, and the side front polarizing plate 21 is arranged. The 
background polarizing plate 22 is arranged towards the direction which intersects perpendicularly the 
transparency shaft 22a mostly to transparency shaft 21a of said side front polarizing plate 21. 
[0048] This liquid crystal display makes it reflect with the reflecting plate 30 arranged to the rear- face side, 
and displays the light which uses outdoor daylight, such as the natural light and indoor illumination light, 
and carries out incidence from a front-face side, and that display drive is performed by driving a liquid 
crystal cell 1 0 by the drive system 40. 

[0049] This drive system 40 chooses each pixel line of a liquid crystal cell 10 in order of predetermined 
selection, and to inter-electrode [ of each pixel section of the selected pixel line ] The above-mentioned reset 
electrical potential difference, It is what impresses the 1st, the metastable-state selection electrical potential 
difference which chooses either of the 2nd metastable state, and the write-in electrical potential difference 
according to write-in data. The molecule of the liquid crystal of each pixel section of a liquid crystal cell 1 0 
Carry out orientation and the write-in condition before that (orientation condition of the liquid crystal 
molecule in a metastable state and its condition) is reset so that it may start almost perpendicularly by 
impression of said reset electrical potential difference. While carrying out orientation to the 1st and the 2nd 
one of metastable states according to the metastable-state selection electrical potential difference impressed 
after that, in the metastable state, an orientation condition is changed according to the actual value of the 
driver voltage decided by said write-in electrical potential difference. 

[0050] In addition, although the orientation of before drive initiation of a liquid crystal display is changing 
into the initial orientation condition (orientation condition with spray distortion) which the liquid-crystal 
molecule of all the pixel sections of a liquid crystal cell 10 mentioned above, when the display drive was 
started and the first reset electrical potential difference is impressed, the orientation of it carries out so that a 
liquid-crystal molecule may start almost perpendicularly by making the electrical potential difference into a 
spray distorted dissolution electrical potential difference, and it will be in the same condition as the time of 
resetting said metastable state. 

[0051] The above-mentioned liquid crystal display carries out orientation of the liquid crystal molecule of 
each pixel section of a liquid crystal cell 10 to the above 1st and the 2nd one of metastable states. When the 
tilt angle of the liquid crystal molecule in each metastable state is changed according to the actual value of 
driver voltage, the transparency condition of light is controlled and the 1st metastable state is chosen A 
liquid crystal molecule has the electro-optics property of the display which consists of a liquid crystal cell 
which carried out twist orientation by about 270-degree angle of torsion, and a polarizing plate in one 
direction on the basis of the orientation processing direction of one of substrates. When the 2nd metastable 
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state is chosen, a liquid crystal molecule has the electro-optics property of the display which consists of a 
liquid crystal cell which carried out twist orientation by about 90-degree angle of torsion, and a polarizing 
plate in the direction contrary to said 1 st metastable state on the basis of the orientation processing direction 
of one [ said ] substrate. 

[0052] That is, this liquid crystal display can perform control of two or more transparency conditions of the 
transparency conditions which have the electro-optics property of two displays that the orientation 
conditions of the liquid crystal molecule of a liquid crystal cell differ, therefore it is going to control 
gradually using one electro-optics property, and can perform control of two or more of other transparency 
conditions using the electro-optics property of another side. 

[0053] In this case, in the above-mentioned example, the direction of transparency shaft 21a of the side front 
polarizing plate 21 is mostly set to orientation processing direction 1 la of the side front substrate 1 1 of a 
liquid crystal cell 10 in parallel or the direction which intersects perpendicularly mostly. Since transparency 
shaft 22a of the background polarizing plate 22 is set up in the direction which intersects perpendicularly 
mostly to transparency shaft 21a of said side front polarizing plate 21, Also when choosing the 1st 
metastable state and controlling a transparency condition, and also when choosing the 2nd metastable state 
and controlling a transparency condition, the display by the twisted nematic type (it is hereafter described as 
TN mode) can be performed. 

[0054] That is, according to the twist orientation condition of a liquid crystal molecule, the rotatory 
polarization of the linearly polarized light which penetrated and carried out incidence of the side front 
polarizing plate 21 is carried out by birefringence operation of a liquid crystal layer in the process which 
penetrates a liquid crystal cell 10, and that light carries out incidence to the background polarizing plate 22, 
and has transparency controlled by this background polarizing plate 22 also in the 1st and which [ 2nd ] 
metastable state. And it is reflected with a reflecting plate 30, and the light which penetrated the background 
polarizing plate 22 penetrates said background polarizing plate 22, liquid crystal cell 10, and side front 
polarizing plate 2 1 in order, and carries out outgoing radiation. 

[0055] And since the orientation condition of the liquid crystal molecule when choosing the 1st metastable 
state of the above in this liquid crystal display is in about 270 degrees and a large twist orientation condition 
for angle of torsion, Since optical activity changes for every wavelength light with optical rotatory 
dispersion in a birefringence operation of a liquid crystal layer, the light which penetrated the background 
polarizing plate 22 with the permeability from which each wavelength light differs, and penetrated this 
background polarizing plate 22 turns into coloring light of a color according to the ratio of each wavelength 
luminous intensity which constitutes that light. 

[0056] Thus, the display by TN mode when choosing the 1st metastable state of the above is color display 
from which the colored display is obtained, and the foreground color changes according to the actual value 
of the driver voltage impressed between an electrode 13 and 14. 

[0057] Namely, although it starts and orientation of the liquid crystal molecule is carried out, maintaining 
the orientation condition in said metastable state according to the actual value of driver voltage Thus, if the 
orientation condition of a liquid crystal molecule changes, since the optical activity of each wavelength will 
change with change of optical rotatory dispersion according to change of the form birefringence of the liquid 
crystal layer according to it, By controlling the actual value of said driver voltage, the color of coloring light 
can be changed, therefore two or more colors by one pixel can be displayed. 
[0058] In addition, since there is little absorption of light compared with what colors light using a 
birefringence operation of the liquid crystal layer of a liquid crystal cell 10, and the polarization of the 
polarizing plates 21 and 22 of a pair, and colors light using a color filter, even if the above-mentioned color 
display is the liquid crystal display of a reflective mold, it can make the permeability of display light high 
and can obtain a bright coloring display. 

[0059] On the other hand, the orientation condition of the liquid crystal molecule when choosing the 2nd 
metastable state of the above Since angle of torsion is in the twist orientation condition which is about 90 
degrees, the display by TN mode at this time Are fundamentally [ as the case of the usual TN liquid crystal 
display ] the same. In the liquid crystal display of this example Since each transparency shaft 21a and 22a 
was made to intersect perpendicularly mostly mutually and the side front polarizing plate 21 and the 
background polarizing plate 22 are arranged, When the tilt angle of a liquid crystal molecule is close to a pre 
tilt angle, the white which is the clear display of an achromatic color is displayed, the permeability of light 
decreases in connection with the tilt angle of a liquid crystal molecule being large, and the black which is 
finally the dark display of an achromatic color is displayed. 

[0060] In this case, since a liquid crystal molecule starts and carries out orientation according to the actual 
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value of driver voltage and the form birefringence of a liquid crystal layer changes according to it, 
monochrome display which controls the transparency condition of light gradually and has gradation can be 
performed by controlling the actual value of said driver voltage. 

[0061] In addition, although the above-mentioned initial orientation condition, i.e., the condition that the 
liquid crystal molecule is carrying out twist orientation by about 90-degree angle of torsion with spray 
distortion, is not used for an actual display, this initial orientation condition is also in the condition that 
monochrome display by TN mode is obtained. 

[0062] Drawing 4 and drawing 5 set up the transparency shafts 21a and 22a of the orientation processing 
directions 1 la and 12a of both the substrates 1 1 and 12 of a liquid crystal cell 10, and the polarizing plates 
21 and 22 of a front flesh side, as shown in drawin g 1 . The rate of outgoing radiation of the light to the 
driver voltage of a liquid crystal display which chose the value of deltand (product of refractive-index 
anisotropy deltan of liquid crystal and the liquid crystal thickness d) of a liquid crystal cell 10 as about 
lOOOnm, and change of a foreground color are shown, (a) of the rate property Fig. [ in / in (a) of drawing 4 
and (b) / the 1 st metastable state ] of electrical-potential-difference-outgoing radiation and a CIE 
chromaticity diagram, and drawin g 5 and (b) are the 2nd rate property Fig. of electrical-potential-difference- 
outgoing radiation and CIE chromaticity diagram in a metastable state. In addition, in the chromaticity 
diagram of (b) of each drawing, W shows the achromatic color point. 

[0063] The rate property of electrical-potential-difference-outgoing radiation in the 1st metastable state is 
the property of drawin g 4 as shown in (a), and change of the foreground color to driver voltage is blue in the 
time of impressing the electrical potential difference red and whose actual value are 2.98V in the time of 
impressing the electrical potential difference whose actual value is 1 .95V, as shown in (b) of drawing 4 . 
[0064] In addition, x of the above-mentioned red and y coordination value are x= 0.353 and y= 0.350, and Y 
value (brightness) is 28.54. Moreover, x of the above-mentioned blue and y coordination value are x= 0.274 
and y= 0.296, and Y value is 1 1 .64. 

[0065] Moreover, the rate property of electrical-potential-difference-outgoing radiation in the 2nd 
metastable state is the property of drawing 5 as shown in (a), and change of the foreground color to driver 
voltage is black in the time of impressing the electrical potential difference white and whose actual value are 
3.07V in the time of impressing the electrical potential difference whose actual value is 1.55V, as shown in 
(b) of drawing 5 . 

[0066] In addition, x of the above-mentioned white and y coordination value are x= 0.317 and y= 0.341, and 
Y value is 34.41. Moreover, x of the above-mentioned black and y coordination value are x= 0.271 and y= 
0.290, and Y value is 1.83. 

[0067] That is, the above-mentioned liquid crystal display chooses the 1st metastable state, can display red 
and blue, can choose the 2nd metastable state, can display white and black, and, in addition to the display of 
the white and black which are the base of a display, can perform color display of two blue colors with red. 
[0068] In addition, if a liquid crystal display is turned off, it will be in the condition [ in / in the orientation 
condition of the liquid crystal molecule in the 1st or 2nd metastable state / an initial orientation condition ] 
at the time of no electrical-potential-difference impressing [ in / in return and the whole screen / an initial 
orientation condition ] (the above-mentioned example white) by natural discharge in several seconds - 
several minutes (it changes with the property of the pneumatic liquid crystal to be used and the property of a 
chiral agent, and additions). 

[0069] And the above-mentioned liquid crystal display has the electro-optics property of two displays that 
the orientation conditions of the liquid crystal molecule of a liquid crystal cell differ. Since it is what can 
perform control of two or more transparency conditions of the transparency conditions which it is going to 
control gradually using one electro-optics property, and can perform control of two or more of other 
transparency conditions using the electro-optics property of another side, The time of choosing the 1st 
metastable state and controlling a transparency condition, when using one [ said ] electro-optics property for 
the whole page rank of a transparency condition that is, and when using the electro-optics property of said 
another side, That is, since the number of phases which can distribute when choosing the 2nd metastable 
state and controlling a transparency condition, therefore is driven by each metastable state decreases, the 
time-sharing drive of the small number of phases can be performed in each metastable state. 
[0070] For this reason, according to the above-mentioned liquid crystal display, a large operating voltage 
margin can be taken to the drive duty of a liquid crystal cell 10. Namely, in the case of the white mentioned 
above and the liquid crystal display which performs color display of two blue colors with red in addition to a 
black display When choosing the 1st metastable state for the actual value of the driver voltage and 
displaying red and black, it is set as two kinds, 1 .95 V and 2.98V. That what is necessary is just to set it as 
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two kinds, 1 .55V and 3.07V, when choosing the 2nd metastable state and displaying blue and white 
Therefore, the difference of the actual value of two kinds of driver voltages in each metastable state, That is, 
an operating voltage margin large enough can be taken with 1 .52V (=3.07V-1 .55V) by the 1 st metastable 
state according to 1 .03 V (=2.98 V-l .95V) and the 2nd metastable state. 

[0071] Therefore, according to the above-mentioned liquid crystal display, even if a liquid crystal cell 10 is 
the thing of a simple matrix method which controls and drives the actual value of driver voltage, an 
operating voltage margin can be enlarged to the drive duty, the time-sharing drive by high duty is enabled, 
and the display of a highly minute image with many pixels can be realized. 

[0072] This liquid crystal display resets the orientation condition of the liquid crystal molecule before that 
for the writing of the pixel section of each pixel line of a liquid crystal cell 10, and chooses the following 
metastable state, and although it carries out by impressing the write-in electrical potential difference for 
acquiring the following write-in condition after that, reset of said orientation condition in that case and 
selection of a metastable state can be performed in a short time. 

[0073] In addition, although a foreground color when the above-mentioned liquid crystal display chooses 
the 1 st metastable state becomes red and blue, the foreground color can be chosen as arbitration by changing 
the value of deltand of a liquid crystal cell 10. 

[0074] Furthermore, although the display by TN mode will be performed, the display by the 1st metastable 
state will be color display and the display by the 2nd metastable state will be monochrome display also 
when the 1st and which [ 2nd ] metastable state are chosen, the liquid crystal display of the above- 
mentioned example If the direction of transparency shaft 21a of the side front polarizing plate 21 is carried 
out in the direction which crosses aslant to orientation processing direction 1 la of the side front substrate 1 1 
of a liquid crystal cell 10 at least, an indication in the metastable state of the 1st and the 2nd both can be 
given the color display by the birefringence effectiveness mode, respectively. 

[0075] Moreover, in this liquid crystal display, it sets to the liquid crystal 18 of that liquid crystal cell 10 at a 
room temperature. Since 30 or more (desirably the range of 30 - 45cp) cp and the elastic-coefficient ratios 
K33/K1 1 use the liquid crystal ingredient which viscosity shows 1 .5 or more (desirably the range of L5-2.2) 
physical properties, The stability of the orientation condition of the liquid crystal molecule in the 1st and 
2nd metastable states mentioned above being high, therefore maintaining the selected metastable state 
certainly The orientation condition of a liquid crystal molecule can be changed with the actual value of the 
driver voltage in the metastable state, and a reliable display action can be made to perform. 
[0076] That is, as for the above-mentioned liquid crystal display, it is desirable to carry out a display drive 
by the drive approach which divides all the pixel lines of a liquid crystal cell 10 into the group of every a 
multi-line, and writes in reset of the pixel section of each line of one pixel line group and selection of a 
metastable state, and the pixel section of all pixel lines for every frame. 

[0077] Since the reset and metastable-state selection time amount which are secured to one frame require 
only the time amount that reset and metastable-state selection of one group of each pixel line take according 
to this drive approach, one frame can be shortened and frame frequency can be made high. 
[0078] Moreover, the writing to the pixel line which had the metastable state chosen according to this drive 
approach Since it is carried out when remaining reset and metastable-state selection of a pixel line of that 
group are completed, the sequential writing to each pixel line of this group is started after that and the write- 
in period to said pixel line comes, the time amount which the pixel line by which reset and metastable-state 
selection are performed to the beginning in a group also has in a condition [ that new writing does not 
continue being performed ]--**** — it is short, therefore does not generate with after a screen 
[0079] When based on this drive approach, as for a group division of a pixel line, it is desirable to choose 
group number so that a frame number required to rewrite the image for one screen may seldom increase 
while choosing one group's pixel line count so that high frame frequency may be obtained. 
[0080] Although there is a thing of pixel line counts, such as 32 lines, 64 lines, and 128 etc. lines, in the 
liquid crystal cell of a simple matrix type when the example is given For example, when the pixel line count 
of a liquid crystal cell is 64 lines If it is desirable to divide the pixel line into the group of every eight lines 
and one group's pixel line count is about eight lines since [ which will rewrite the image for one screen by 
about 8-9 frames if it carries out and 64 lines is divided into the group of every eight lines ] frame frequency 
high enough is obtained — a screen — also switching — it is good. That is, if a frame number required to 
rewrite the image for one screen is 8-9 frames supposing frame frequency is sec 1/30, for example, since 
about three to 4 screen is rewritable in 1 second, the change-over rate of a screen can be made good. 
[0081] When dividing the pixel line of a liquid crystal cell 10 into the group of every a multi-line and 
driving it like this drive approach In order to rewrite only one group's pixel line for every frame and for 
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other groups' pixel line to have a rewrite for maintaining the write-in condition only performed with the 
frame, It becomes conditions that a liquid crystal molecule maintains the metastable state chosen at the time 
of rewriting during the period (period until the next rewriting is performed) which has only re-writing 
repeated making a reliable display action perform to the above-mentioned liquid crystal display. 
[0082] then, as liquid crystal 18 enclosed with the liquid crystal cell 10 of the above-mentioned liquid 
crystal display A display drive is carried out by the drive approach which prepares four kinds of liquid 
crystal ingredients with which physical properties differ, divides the pixel line of 64 lines into the group of 
every eight lines for each liquid crystal display which used these liquid crystal ingredients, and rewrites the 
image for one screen by about 8-9 frames. When the dependability of each display action was evaluated, the 
result as shown in the next table was obtained. In addition, deltan (refractive-index anisotropy of liquid 
crystal) and viscosity which were shown in the table, and the elastic-coefficient ratios K33/K1 1 are the 
values in a room temperature. 
[0083] 

[Table 1 ] 
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[0084] Although one of viscosity and the elastic-coefficient ratios K33/K1 1 is high as shown also in this 
table, the liquid crystal ingredient of physical properties with low another side, That is, when 39cp and the 
elastic-coefficient ratios K33/K1 1 use [ the liquid crystal ingredient A and viscosity of 2.0 ] the liquid 
crystal ingredient B of 1.2, 24cp and the elastic-coefficient ratios K33/K1 1 [ viscosity ] During the period 
which has only the writing mentioned above repeated, since the orientation condition of a liquid crystal 
molecule tends to return from a metastable state to an initial orientation condition (spray orientation 
condition), a flicker (flicker) occurs in a display and the abnormalities of a display occur. Therefore, in 
having used the liquid crystal ingredient of said A and B, the dependability of the display action of a liquid 
crystal display becomes low. 

[0085] On the other hand, the liquid crystal ingredient of physical properties with both viscosity and the 
high elastic-coefficient ratios K33/K1 1, That is, when 36cp and the elastic-coefficient ratios K33/K1 1 use 
[ the liquid crystal ingredient C and viscosity of 2.0 ] the liquid crystal ingredient D of 1 .6, 42cp and the 
elastic-coefficient ratios K33/K1 1 [ viscosity ] A period until the stability of the orientation condition of the 
liquid crystal molecule in the 1 st and 2nd metastable states is high and the orientation condition of a liquid 
crystal molecule returns from a metastable state to an initial orientation condition (spray orientation 
condition) during the period which has only the above-mentioned writing repeated becomes sufficiently 
long. 

[0086] Therefore, maintaining certainly the 1st or 2nd selected metastable state, the orientation condition of 
a liquid crystal molecule can be changed with the actual value of the driver voltage in the metastable state, 
and a reliable display action can be made to perform to a liquid crystal display, if said liquid crystal 
ingredient of C or D is used. 

[0087] The liquid crystal ingredient which can make a reliable display action perform to the above- 
mentioned liquid crystal display Not only in the liquid crystal ingredient of C or D shown in the above- 
mentioned table but in a room temperature, viscosity is that 30 or more cp and the elastic-coefficient ratios 
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K33/K11 indicate 1.5 or more physical properties to be. Desirably Viscosity is the range of 30 - 45cp, and 
the elastic-coefficient ratios K33/K1 1 are the range of 1 .5-2.2, and the thing to which the range of 34 - 42cp 
and the elastic-coefficient ratios K33/K1 1 have viscosity in the range of 1 .5-2.0 more desirably. 
[0088] moreover, in the comparison of the liquid crystal ingredient of C and D shown in the above- 
mentioned table In this liquid crystal ingredient D or the liquid crystal ingredient of physical properties 
comparable as it with the high therefore stability of the orientation condition of a liquid crystal molecule 
[ in / in the direction of the liquid crystal ingredient of D / the 1st and 2nd metastable states ], i.e., a room 
temperature Viscosity can make a still more reliable display action perform to the above-mentioned liquid 
crystal display, if the range of 34 - 38cp and the elastic-coefficient ratios K33/K1 1 use the liquid crystal 
ingredient in which the physical properties of the range of 1 .5-1.7 are shown. 

[0089] Drawin g 6 is the perspective view showing the basic configuration of the liquid crystal display by the 
2nd example of this invention, in (a), an initial orientation condition and (b) show the 1st metastable state, 
and (c) shows the 2nd metastable state. 

[0090] The liquid crystal display of this example is what made angle of torsion of the liquid crystal molecule 
in the initial orientation condition of a liquid crystal cell 10 about 30 degrees, and other configurations are 
the same as the 1st example of the above, and the same is said of the liquid crystal ingredient used for the 
liquid crystal cell 10. 

[0091] As shown in drawing 6 , in this example orientation processing direction 1 la of the side front 
substrate 1 1 of a liquid crystal cell^lO Are the direction which saw from the front-face side to the axis of 
abscissa x of the screen of a liquid crystal display, and shifted in the counterclockwise direction about 15 
degrees, and it carries out in the direction which goes to the upper right from the lower left of said screen. It 
is the direction which saw from the front-face side to said axis of abscissa x, and shifted in the clockwise 
direction about 15 degrees, and orientation processing direction 12a of the background substrate 12 is 
carried out in the direction which goes to the lower right from the upper left of said screen. That is, the 
orientation processing directions 1 la and 12a of both the substrates 1 1 and 12 are directions which cross 
mutually at the include angle of about 30 degrees. 

[0092] And in this example, what added the chiral agent which sees from a front-face side and has a 
counterclockwise twist stacking tendency is used for the liquid crystal of the above-mentioned liquid crystal 
cell 10, therefore in the state of initial orientation, that liquid crystal molecule has spray distortion, looks at 
it from a front-face side, and is carrying out twist orientation in the direction of left-handed rotation (the 
direction of torsion by the chiral agent given) according to about 30-degree angle of torsion. 
[0093] While a liquid crystal molecule carries out orientation of this initial orientation condition along each 
orientation processing direction 1 la and 12a [ near both the substrates 1 1 and 12 ] It is in the spray 
orientation condition which carried out twist orientation by about 30-degree angle of torsion in the direction 
of torsion shown in (a) of drawing 6 by the broken-line arrow head, i.e., the direction given by the chiral 
agent, on the basis of orientation processing direction 12of the orientation processing direction 12 of one of 
substrates, for example, background substrate, a. 

[0094] Moreover, the 1st and 2nd metastable states are in the condition which about 180 degrees of angle of 
torsion of a liquid crystal molecule changed from the initial orientation condition, and canceled spray 
distortion, respectively. Since angle of torsion of the liquid crystal molecule in an initial orientation 
condition is made into about 30 degrees in this example, in the 1st metastable state Twist orientation is 
carried out in the direction of torsion in which a liquid crystal molecule is given by the chiral agent on the 
basis of the orientation processing direction of one of substrates by about 210-degree angle of torsion. In the 
2nd metastable state Twist orientation is carried out to the direction of torsion where a liquid crystal 
molecule is given by said chiral agent on the basis of the orientation processing direction of one [ said ] 
substrate by about 150-degree angle of torsion to hard flow. 

[0095] Namely, while a liquid crystal molecule carries out orientation of the 1st metastable state of the 
above along each orientation processing direction 1 la and 12a [ near both the substrates 1 1 and 12 ] It is 
based on orientation processing direction 12of the orientation processing direction 12 of one of substrates, 
for example, background substrate, a. It is the twist direction shown in (b) of drawing 6 by the broken-line 
arrow head, i.e., the condition which looked at from the front-face side and carried out twist orientation in 
the direction of left-handed rotation (the direction of torsion given by the chiral agent) by about 210-degree 
angle of torsion. 

[0096] Moreover, while a liquid crystal molecule carries out orientation of the 2nd metastable state along 
each orientation processing direction 11a and 12a [ near both the substrates 1 1 and 12 ] It is based on 
orientation processing direction 12of the orientation processing direction 12 of one of substrates, for 
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example, background substrate, a. It is the twist direction shown in (c) of drawing 6 by the broken-line 
arrow head, i.e., the condition which looked at from the front-face side and carried out twist orientation in 
the direction of right-handed rotation (the direction of torsion given by the chiral agent is hard flow) by 
about 150-degree angle of torsion. 

[0097] The 1st metastable state of the above and the 2nd metastable state are switched to the metastable 
state of another side from one metastable state by impressing the reset electrical potential difference of the 
value to which it starts almost perpendicularly and orientation of the liquid crystal molecule is first carried 
out to the 1 1 or 1 2th page of a substrate like the 1 st example, resetting said metastable state and impressing 
the 1st or 2nd metastable-state selection electrical potential difference after that. 

[0098] In addition, said 1st metastable-state selection electrical potential difference is about 0V, and the 2nd 
metastable-state selection electrical potential difference is a low value in which almost all the liquid crystal 
molecule carries out orientation by the angle of inclination comparable as the pre tilt angle in an initial 
orientation condition or near it. 

[0099] Moreover, in this example, the side front polarizing plate 2 1 is arranged towards the direction which 
looked at that transparency shaft 21a from the front-face side to the axis of abscissa x of a screen, and 
shifted in the counterclockwise direction about 45 degrees. The background polarizing plate 22 is arranged 
towards the direction which looked at the transparency shaft 22a from the front-face side to said axis of 
abscissa x, and shifted in the clockwise direction about 45 degrees. Therefore, transparency shaft 21a of the 
side front polarizing plate 21 It tended to have shifted aslant in the crossed axes angle of about 30 degrees to 
orientation processing direction 1 1 a (direction which saw from the front-face side to the axis of abscissa x, 
and shifted in the counterclockwise direction about 1 5 degrees) of the side front substrate 1 1 of a liquid 
crystal cell 1 0. Transparency shaft 22a of the background polarizing plate 22 tends to intersect 
perpendicularly mostly to transparency shaft 21a of said side front polarizing plate 21. 
[0100] The liquid crystal display of this example the initial orientation condition of the liquid crystal 
molecule of a liquid crystal cell 10 Since it is considering as the spray orientation condition which carries 
out twist orientation in one direction by about 30-degree angle of torsion on the basis of orientation 
processing direction 12a of one substrate (here background substrate) 12, When the 1st metastable state is 
chosen, a liquid crystal molecule has the electro-optics property of the display which consists of a liquid 
crystal cell which carried out twist orientation by about 210-degree angle of torsion, and a polarizing plate in 
one direction on the basis of orientation processing direction 12a of one [ said ] substrate 12. When the 2nd 
metastable state is chosen, a liquid crystal molecule has the electro-optics property of the display which 
consists of a liquid crystal cell which carried out twist orientation by about 150-degree angle of torsion, and 
a polarizing plate in the direction contrary to said 1 st metastable state on the basis of orientation processing 
direction 12a of one [ said ] substrate 12. 

[0101] Moreover, in this example, the direction of transparency shaft 21a of the side front polarizing plate 
21 is carried out in the direction which shifted aslant in the crossed axes angle of about 30 degrees to 
orientation processing direction 1 la of the side front substrate 1 1 of a liquid crystal cell 10. Since 
transparency shaft 22a of the background polarizing plate 22 is set up in the direction which intersects 
perpendicularly mostly to transparency shaft 21a of said side front polarizing plate 21, Also when choosing 
the 1st metastable state and controlling a transparency condition, and also when choosing the 2nd metastable 
state and controlling a transparency condition, color display by the birefringence effectiveness mode can be 
performed. 

[0102] If the color display by this birefringence effectiveness mode is explained, it will also set to the above 
1st and which [ 2nd ] metastable state. Each wavelength light turns into light used as the elliptically 
polarized light from which a polarization condition differs, respectively according to a birefringence 
operation of a liquid crystal layer in the process in which the linearly polarized light which penetrated and 
carried out incidence of the side front polarizing plate 21 penetrates a liquid crystal cell 10. The light in 
which each of that wavelength light penetrated the background polarizing plate 22 with the permeability 
according to each polarization condition, and penetrated this background polarizing plate 22 turns into 
coloring light of a color according to the ratio of the optical reinforcement of each wavelength light which 
constitutes that light. It is reflected with a reflecting plate 30, and this coloring light penetrates said 
background polarizing plate 22, liquid crystal cell 10, and side front polarizing plate 21 in order, and carries 
out outgoing radiation. 

[0103] Thus, since there is little absorption of light compared with what colors light using a birefringence 
operation of the liquid crystal layer of a liquid crystal cell 10, and the polarization of the polarizing plates 21 
and 22 of a pair, and colors light using a color filter, even if the color display by the birefringence 
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effectiveness mode is the liquid crystal display of a reflective mold, it can make the permeability of light 
high and can obtain bright color display. 

[0104] In addition, although the above-mentioned initial orientation condition, i.e., the condition that the 
liquid crystal molecule is carrying out twist orientation by about 30-degree angle of torsion with spray 
distortion, is not used for an actual display as mentioned above, it is in the condition that a display also 
according [ this initial orientation condition ] to the birefringence effectiveness mode is obtained. 
[0105] And when the 1st metastable state (condition in which a liquid crystal molecule carries out twist 
orientation in one direction by about 210-degree angle of torsion) of the above is chosen in the above- 
mentioned liquid crystal display, In order to show the form birefringence from which the orientation 
condition of a liquid crystal molecule with the time of choosing the 2nd metastable state (condition in which 
a liquid crystal molecule carries out twist orientation to the 1st metastable state by about 150-degree angle 
of torsion to hard flow) differs, and a liquid crystal layer differs according to it, A mutually different color 
can be displayed in the time of choosing the 1st metastable state, and the time of choosing the 2nd 
metastable state. 

[0106] Moreover, in this liquid crystal display, it also sets to the above 1st and which [ 2nd ] metastable 
state. Since the form birefringence of a liquid crystal layer changes with change of the tilt angle of an 
electrode 13 and the liquid crystal molecule according to the actual value of the driver voltage impressed 
among 14 and the polarization condition of each wavelength light which carries out incidence to the 
background polarizing plate 22 according to it changes, By controlling the actual value of said driver 
voltage, the color of coloring light can be changed, therefore two or more colors in the one pixel section can 
be displayed. 

[0107] Drawin g 7 and drawin g 8 make angle of torsion of the liquid crystal molecule in the initial 
orientation condition of a liquid crystal cell 10 about 30 degrees like this example. As shown in drawing 6 , 
while setting up the orientation processing directions 11a and 12a of both the substrates 1 1 and 12, and the 
sense of the transparency shafts 21a and 22a of the polarizing plates 21 and 22 of a front flesh side The rate 
of outgoing radiation of the light to the driver voltage of a liquid crystal display which set the value of 
deltand of a liquid crystal cell 10 as about 800nm, and change of a foreground color are shown, (a) of the 
rate property Fig. [ in / in (a) of drawing 7 and (b) / the 1st metastable state ] of electrical-potential- 
difference-outgoing radiation and a CIE chromaticity diagram, and drawing 8 and (b) are the 2nd rate 
property Fig. of electrical-potential-difference-outgoing radiation and CIE chromaticity diagram in a 
metastable state. In the chromaticity diagram of (b) of each drawing, W is an achromatic color point. 
[0108] The rate property of electrical-potential-difference-outgoing radiation in the 1st metastable state is 
the property of drawin g 7 as shown in (a), and change of the foreground color to driver voltage is white in 
the time of impressing the electrical potential difference red and whose actual value are 2.00V in the time of 
impressing the electrical potential difference whose actual value is 1.46V, as shown in (b) of drawin g 7 . 
[0109] In addition, x of said red and y coordination value are x= 0.432 and y= 0.391, and Y value 
(brightness) is 20.29. Moreover, x of said white and y coordination value are x= 0.290 and y= 0.319, and Y 
value is 29.70. 

[0110] Furthermore, the rate property of electrical-potential-difference-outgoing radiation in the 2nd 
metastable state is the property of drawing 8 as shown in (a), and change of the foreground color to driver 
voltage is blue in the time of impressing the electrical potential difference red and whose actual value are 
2.00V in the time of impressing the electrical potential difference whose actual value is 1.46V, as shown in 
(b) of drawing 8 . 

[01 1 1] In addition, x of said red and y coordination value are x= 0.424 and y= 0.399, and Y value is 21 .3 1 . 
Moreover, x of said blue and y coordination value are x= 0.249 and y= 0.267, and Y value is 1 1 .32. 
[0112] That is, the above-mentioned liquid crystal display can perform color display which chooses the 1st 
metastable state, displays red and white, chooses the 2nd metastable state, displays red and blue, and 
displays an image in red and blue into a white background. 

[01 13] And also when choosing the 1st metastable state for the actual value of that driver voltage and 
displaying red and white, the liquid crystal display of this example Also when choosing the 2nd metastable 
state and displaying red and blue, that what is necessary is just to set it as two kinds, 1 .46V and 2.00V 
Therefore, it can take with 0.54V (=2.00V- 1.46V) by any 1st and 2nd metastable states, difference, i.e., 
operating voltage margin, of actual value large enough of two kinds of driver voltages in each metastable 
state. 

[0114] Moreover, since two kinds of actual value when choosing and displaying the 1st metastable state and 
two kinds of actual value when choosing and displaying the 2nd metastable state are ** (1.46V and 2.00V), 
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a display drive also becomes easy. 

[0115] Drawin g 9 is the perspective view showing the basic configuration of the liquid crystal display by the 
3rd example of this invention, in (a), an initial orientation condition and (b) show the 1st metastable state, 
and (c) shows the 2nd metastable state. 

[0116] The liquid crystal display of this example is what made angle of torsion of the liquid crystal molecule 
in the initial orientation condition of a liquid crystal cell 10 about 70 degrees, and other configurations are 
the same as the 1st example of the above, and the same is said of the liquid crystal ingredient used for the 
liquid crystal cell 10. 

[01 17] As shown in drawing 9 , in this example orientation processing direction 1 la of the side front 
substrate 1 1 of a liquid crystal cell 10 Are the direction which saw from the front-face side to the axis of 
abscissa x of the screen of a liquid crystal display, and shifted in the counterclockwise direction about 35 
degrees, and it carries out in the direction which goes to the upper right from the lower left of said screen. It 
is the direction which saw from the front-face side to said axis of abscissa x, and shifted in the clockwise 
direction about 35 degrees, and orientation processing direction 12a of the background substrate 12 is 
carried out in the direction which goes to the lower right from the upper left of said screen. That is, the 
orientation processing directions 1 la and 12a of both the substrates 1 1 and 12 are directions which cross 
mutually at the include angle of about 70 degrees. 

[01 18] And in this example, what added the chiral agent which sees from a front-face side and has a 
counterclockwise twist stacking tendency is used for the liquid crystal of the above-mentioned liquid crystal 
cell 10, therefore in the state of initial orientation, that liquid crystal molecule has spray distortion, looks at 
it from a front-face side, and is carrying out twist orientation in the direction of left-handed rotation (the 
direction of torsion by the chiral agent given) according to about 70-degree angle of torsion. 
[0119] While a liquid crystal molecule carries out orientation of this initial orientation condition along each 
orientation processing direction 1 1 a and 1 2a [ near both the substrates 1 1 and 1 2 ] It is in the spray 
orientation condition which carried out twist orientation by about 70-degree angle of torsion in the direction 
of torsion shown in (a) of drawin g 9 by the broken-line arrow head, i.e., the direction given by the chiral 
agent, on the basis of orientation processing direction 12of the orientation processing direction 12 of one of 
substrates, for example, background substrate, a. 

[0120] Moreover, the 1st and 2nd metastable states are in the condition which about 180 degrees of angle of 
torsion of a liquid crystal molecule changed from the initial orientation condition, and canceled spray 
distortion, respectively. Since angle of torsion of the liquid crystal molecule in an initial orientation 
condition is made into about 70 degrees in this example, in the 1st metastable state Twist orientation is 
carried out in the direction of torsion in which a liquid crystal molecule is given by the chiral agent on the 
basis of the orientation processing direction of one of substrates by about 250-degree angle of torsion. In the 
2nd metastable state Twist orientation is carried out to the direction of torsion where a liquid crystal 
molecule is given by said chiral agent on the basis of the orientation processing direction of one [ said ] 
substrate by about 1 10-degree angle of torsion to hard flow. 

[0121] Namely, while a liquid crystal molecule carries out orientation of the 1st metastable state of the 
above along each orientation processing direction 1 la and 12a [ near both the substrates 1 1 and 12 ] It is 
based on orientation processing direction 12of the orientation processing direction 12 of one of substrates, 
for example, background substrate, a. It is the twist direction shown in (b) of drawing 9 by the broken-line 
arrow head, i.e., the condition which looked at from the front-face side and carried out twist orientation in 
the direction of left-handed rotation (the direction of torsion given by the chiral agent) by about 250-degree 
angle of torsion. 

[0122] Moreover, while a liquid crystal molecule carries out orientation of the 2nd metastable state along 
each orientation processing direction 1 la and 12a [ near both the substrates 1 1 and 12 ] It is based on 
orientation processing direction 12of the orientation processing direction 12 of one of substrates, for 
example, background substrate, a. It is the twist direction shown in (c) of drawin g 9 by the broken-line 
arrow head, i.e., the condition which looked at from the front-face side and carried out twist orientation in 
the direction of right-handed rotation (the direction of torsion given by the chiral agent is hard flow) by 
about 1 10-degree angle of torsion. 

[0123] The 1st metastable state of the above and the 2nd metastable state are switched to the metastable 
state of another side from one metastable state by impressing the reset electrical potential difference of the 
electrical-potential-difference value to which it starts almost perpendicularly and orientation of the liquid 
crystal molecule is first carried out to the 1 1 or 12th page of a substrate like the 1st example, resetting said 
metastable state and impressing the 1st or 2nd metastable-state selection electrical potential difference after 
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that. 

[0124] In addition, said 1st metastable-state selection electrical potential difference is about 0V, and the 2nd 
metastable-state selection electrical potential difference is a low value in which almost all the liquid crystal 
molecule carries out orientation by the angle of inclination comparable as the pre tilt angle in an initial 
orientation condition or near it. 

[0125] Moreover, in this example, the side front polarizing plate 21 is arranged towards the direction which 
looked at that transparency shaft 21a from the front-face side to the axis of abscissa x of a screen, and 
shifted in the counterclockwise direction about 45 degrees. The background polarizing plate 22 is arranged 
towards the direction which looked at the transparency shaft 22a from the front-face side to said axis of 
abscissa x, and shifted in the clockwise direction about 45 degrees. Therefore, transparency shaft 21a of the 
side front polarizing plate 21 It tended to have shifted aslant in the crossed axes angle of about 10 degrees to 
orientation processing direction 11a (direction which saw from the front-face side to the axis of abscissa x, 
and shifted in the counterclockwise direction about 35 degrees) of the side front substrate 1 1 of a liquid 
crystal cell 10. Transparency shaft 22a of the background polarizing plate 22 tends to intersect 
perpendicularly mostly to transparency shaft 21a of said side front polarizing plate 21 . 
[0126] The liquid crystal display of this example the initial orientation condition of the liquid crystal 
molecule of a liquid crystal cell 10 Since it is considering as the spray orientation condition which carries 
out twist orientation in one direction by about 70-degree angle of torsion on the basis of orientation 
processing direction 12a of one substrate (here background substrate) 12, When the 1st metastable state is 
chosen, a liquid crystal molecule has the electro-optics property of the display which consists of a liquid 
crystal cell which carried out twist orientation by about 250-degree angle of torsion, and a polarizing plate in 
one direction on the basis of orientation processing direction 12a of one [ said ] substrate 12. When the 2nd 
metastable state is chosen, a liquid crystal molecule has the electro-optics property of the display which 
consists of a liquid crystal cell which carried out twist orientation by about 1 10-degree angle of torsion, and 
a polarizing plate in the direction contrary to said 1st metastable state on the basis of orientation processing 
direction 12a of one [ said ] substrate 12. 

[0127] Moreover, in this example, the direction of transparency shaft 21a of the side front polarizing plate 
21 is carried out in the direction which shifted aslant in the crossed axes angle of about 10 degrees to 
orientation processing direction 1 la of the side front substrate 1 1 of a liquid crystal cell 10. Since 
transparency shaft 22a of the background polarizing plate 22 is set up in the direction which intersects 
perpendicularly mostly to transparency shaft 21a of said side front polarizing plate 21, Also when choosing 
the 1st metastable state and controlling a transparency condition, and also when choosing the 2nd metastable 
state and controlling a transparency condition, color display by the birefringence effectiveness mode can be 
performed. 

[0128] And when the 1st metastable state (condition in which a liquid crystal molecule carries out twist 
orientation in one direction by about 250-degree angle of torsion) of the above is chosen in the liquid crystal 
display of this example, In order to show the form birefringence from which the orientation condition of a 
liquid crystal molecule with the time of choosing the 2nd metastable state (condition in which a liquid 
crystal molecule carries out twist orientation to the 1st metastable state by about 1 10-degree angle of torsion 
to hard flow) differs, and a liquid crystal layer differs according to it, A mutually different color can be 
displayed in the time of choosing the 1st metastable state, and the time of choosing the 2nd metastable state. 
[0129] Moreover, in this liquid crystal display, it also sets to the above 1st and which [ 2nd ] metastable 
state. Since the form birefringence of a liquid crystal layer changes with change of the tilt angle of an 
electrode 13 and the liquid crystal molecule according to the actual value of the driving signal impressed 
among 14 and the polarization condition of each wavelength light which carries out incidence to the 
background polarizing plate 22 according to it changes, By controlling the actual value of said driving 
signal, the color of coloring light can be changed, therefore two or more colors in the one pixel section can 
be displayed. 

[0130] Drawin g 10 and drawin g 1 1 make angle of torsion of the liquid crystal molecule in the initial 
orientation condition of a liquid crystal cell 10 about 70 degrees like this example. As shown in drawing 9 , 
while setting up the orientation processing directions 1 la and 12a of both the substrates 1 1 and 12, and the 
sense of the transparency shafts 21a and 22a of the polarizing plates 21 and 22 of a front flesh side The rate 
of outgoing radiation of the light to the driver voltage of a liquid crystal display which set the value of 
deltand of a liquid crystal cell 10 as about 900nm, and change of a foreground color are shown, (a) of the 
rate property Fig. [ in / in (a) of drawing 10 and (b) / the 1st metastable state ] of electrical-potential- 
difference-outgoing radiation and a CIE chromaticity diagram, and drawin g 1 1 and (b) are the 2nd rate 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/15/2005 



JP,1 1-024032, A [DETAILED DESCRIPTION] 

* 



Page 17 of 19 



property Fig. of electrical-potential-difference-outgoing radiation and CIE chromaticity diagram in a 
metastable state. In the chromaticity diagram of (b) of each drawing, W is an achromatic color point. 
[0131] The rate property of electrical-potential-difference-outgoing radiation in the 1st metastable state is 
the property of drawing 1 0 as shown in (a), and change of the foreground color to driver voltage is orange in 
the time of impressing the electrical potential difference red and whose actual value are 2.03 V in the time of 
impressing the electrical potential difference whose actual value is 1.53 V, as shown in (b) of drawing 10 . 
[0132] In addition, x= 0.343, y= 0.322, and Y value of x of said red and y coordination value are 24.31, and 
x= 0.322, y= 0.378, and Y value of x of orange and y coordination value are 31.98. 
[0133] Furthermore, the rate property of electrical-potential-difference-outgoing radiation in the 2nd 
metastable state is the property of drawin g 1 1 as shown in (a), and change of the foreground color to driver 
voltage is blue in the time of impressing the electrical potential difference white and whose actual value are 
2.03 V in the time of impressing the electrical potential difference whose actual value is 1 .53 V," as shown in 
(b) of drawing 1 1 . 

[0134] In addition, x= 0.320, y= 0.349, and Y value of x of said white and y coordination value are 34.36, 
and x= 0.260, y= 0.278, and Y value of x of blue and y coordination value are 9.05. 

[0135] That is, the above-mentioned liquid crystal display can perform color display which chooses the 1st 
metastable state, displays red and orange, chooses the 2nd metastable state, displays white and blue, and 
displays an image in red, orange, and blue into a white background. 

[0136] And also when choosing the 1st metastable state for the actual value of that driver voltage and 
displaying red and orange, the liquid crystal display of this example Also when choosing the 2nd metastable 
state and displaying white and blue, that what is necessary is just to set it as two kinds, 1 .53 V and 2.03 V 
Therefore, it can take with 0.50V (=2. 03V- 1.53V) by any 1st and 2nd metastable states, difference, i.e., 
operating voltage margin, of actual value large enough of two kinds of driver voltages in each metastable 
state. 

[0137] Moreover, since two kinds of actual value when choosing and displaying the 1st metastable state and 
two kinds of actual value when choosing and displaying the 2nd metastable state are ** (1 .53V and 2.03 V), 
a display drive also becomes easy. 

[0138] As mentioned above, the liquid crystal display of the 2nd and 3rd examples of the above as well as 
the thing of the 1 st example It has the electro-optics property of two displays that the orientation conditions 
of the liquid crystal molecule of a liquid crystal cell differ. Therefore, control of two or more transparency 
conditions of the transparency conditions which it is going to control gradually is performed using one 
electro-optics property. Since control of two or more of other transparency conditions can be performed 
using the electro-optics property of another side, even if a liquid crystal cell 10 is the thing of a simple 
matrix method An operating voltage margin can be enlarged to the drive duty, the time-sharing drive by 
high duty is enabled, and the display of a highly minute image with many pixels can be realized. 
[0139] Moreover, also in these liquid crystal displays, it sets to the liquid crystal 18 of the liquid crystal cell 
10 at a room temperature, viscosity ~ 30 or more (desirable — the range of 30 - 45cp — more ~ desirable — 
the range of 34 - 42cp — ) cp further — desirable — the range of 34 - 38cp, and the elastic-coefficient ratios 
K33/K1 1 -- 1 .5 (desirable — the range of 1 .5-2.2 — ) or more If the range of 1 .5-2.0 and the liquid crystal 
ingredient in which the physical properties of the range of 1 .5-1 .7 are shown still more desirably are used 
more desirably Maintaining certainly the 1st or 2nd selected metastable state, the orientation condition of a 
liquid crystal molecule can be changed with the actual value of the driver voltage in the metastable state, 
and a reliable display action can be made to perform. 

[0140] In addition, the liquid crystal display of the 2nd example of the above chooses the 1st metastable 
state, and displays red and white. Although display blue and black and the liquid crystal display of the 3rd 
example of the above chooses the 1 st metastable state, red and orange are displayed, the 2nd metastable 
state is chosen [ the 2nd metastable state is chosen, ] and white and blue are displayed The foreground color 
can be chosen as arbitration by changing the value of deltand of a liquid crystal cell 10, and the sense of the 
transparency shafts 21a and 22a of the polarizing plates 21 and 22 of a front flesh side. 
[0141] Moreover, in the liquid crystal display of this invention, the initial orientation condition of a liquid 
crystal cell 10 is not restricted to the above 1st - the 3rd example, and a liquid crystal molecule should just 
be in un-twisting or the spray orientation condition carried out twist orientation in one direction on the basis 
of the orientation processing direction of one of substrates by about 0 degree - about 180 degrees angle of 
torsion. 

[0142] When an initial orientation condition is in the non-twisting orientation condition in which all the 
liquid crystal molecules carried out orientation along the orientation processing direction of one substrate 
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that angle of torsion is about 0 degree, for example, in addition, the 1 st metastable state It is in the condition 
which carried out twist orientation in one direction by about 180-degree angle of torsion on the basis of the 
orientation processing direction of one [ said ] substrate, and canceled spray distortion. The 2nd metastable 
state It is in the condition which carried out twist orientation in the direction opposite to said 1st metastable 
state by about 180-degree angle of torsion on the basis of the orientation processing direction of one [ said ] 
substrate, and canceled spray distortion. 

[0143] Moreover, when [ for example, ] an initial orientation condition is in the twist orientation condition 
in which the liquid crystal molecule carried out orientation in one direction by about 180-degree angle of 
torsion on the basis of the orientation processing direction of one substrate, The 1st metastable state is in the 
condition which carried out twist orientation in one direction by about 360-degree angle of torsion on the 
basis of the orientation processing direction of one [ said ] substrate, and canceled spray distortion. The 2nd 
metastable state is in the condition which all the liquid crystal molecules carried out non-twisting orientation 
along the orientation processing direction of one [ said ] substrate, and canceled spray distortion. 
[0144] Thus, also when the initial orientation condition and the 1st and 2nd metastable states of a liquid 
crystal cell 1 0 are chosen If the direction of transparency shaft 21a of the side front polarizing plate 21 is set 
up in the direction of [ of the polarizing plates 21 and 22 of the pair arranged on both sides of a liquid crystal 
cell 10 ] which crosses aslant to orientation processing direction 1 la of the side front substrate 1 1 of said 
liquid crystal cell 10 at least Also when choosing the 1st metastable state and controlling a transparency 
condition, and also when choosing the 2nd metastable state and controlling a transparency condition, color 
display by the birefringence effectiveness mode can be performed. 

[0145] furthermore — although the liquid crystal display of each above-mentioned example is what is 
displayed using a birefringence operation of the liquid crystal layer of a liquid crystal cell 1 0, and the 
polarization of the polarizing plates 21 and 22 of a pair — it — in addition, a phase contrast plate may be 
arranged between either of the polarizing plates 21 and 22 of a front flesh side or both, and a liquid crystal 
cell 10. 

[0146] If especially addition of this phase contrast plate is effective in the liquid crystal display which 
performs color display by the birefringence effectiveness mode and a phase contrast plate is added to this 
liquid crystal display In order that each wavelength light may change each polarization condition a lot 
according to a birefringence operation of both said phase contrast plates and liquid crystal layers of a liquid 
crystal cell 1 0 and may carry out incidence to the background polarizing plate 22, The difference of the 
permeability of each wavelength light which penetrates the background polarizing plate 22 becomes large, 
and it follows. The difference of each wavelength luminous intensity from which the light which penetrated 
the background polarizing plate 22 constitutes the light becomes a clear large coloring light, and Moreover, 
since the permeability and its permeability difference of each of said wavelength light change a lot and the 
color of said coloring light changes with change of the orientation condition of the liquid crystal molecule 
according to the actual value of driver voltage, the number of foreground colors also increases. 
[0147] In addition, although each liquid crystal display of the above 1st - the 3rd example is the thing of the 
reflective mold which has arranged the reflecting plate 30 to that rear-face side, this invention is applicable 
also to the liquid crystal display (thing without a reflecting plate 30) of the transparency mold displayed 
using the light from a back light. 

[0148] Furthermore, this invention is applicable also to the reflective mold liquid crystal display which was 
equipped only with one polarizing plate, has arranged the polarizing plate to the front-face side of a liquid 
crystal cell, and has arranged the reflecting plate to the rear-face side of said liquid crystal cell, in that case, 
may form the electrode which may arrange a reflecting plate on the external surface of the background 
substrate of a liquid crystal cell, or is prepared in the inside of said background substrate by the metal 
membrane, and may make a reflecting plate serve a double purpose with this electrode. 
[0149] 

[Effect of the Invention] The liquid crystal display of this invention can perform control of two or more 
transparency conditions of the transparency conditions which have the electro-optics property of two 
displays that the orientation conditions of the liquid crystal molecule of a liquid crystal cell differ mutually, 
therefore it is going to control gradually using one electro-optics property, and can perform control of two or 
more of other transparency conditions using the electro-optics property of another side. 
[0150] For this reason, according to this liquid crystal display, since the number of phases which can 
distribute when using one [ said ] electro-optics property for the whole page rank of a transparency 
condition, and when using the electro-optics property of said another side, therefore is driven by each 
metastable state decreases, the time-sharing drive of the small number of phases can be performed in each 
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metastable state. 

[0151] Therefore, according to this liquid crystal display, using the liquid crystal cell of the simple matrix 
method which controls and drives the actual value of driver voltage, an operating voltage margin can be 
enlarged to that drive duty, the time-sharing drive by high duty is enabled, and the display of a highly 
minute image with many pixels can be realized. 

[0152] And it sets to the liquid crystal display of this invention. Since viscosity uses for the pneumatic liquid 
crystal of said liquid crystal cell the liquid crystal ingredient which 30 or more cp and the elastic-coefficient 
ratios K33/K1 1 show 1 .5 or more physical properties in the room temperature, The stability of the 
orientation condition of the liquid crystal molecule in the 1st and 2nd metastable states of the above being 
high, therefore maintaining the selected metastable state certainly The orientation condition of a liquid 
crystal molecule can be changed with the actual value of the driver voltage in the metastable state, and a 
reliable display action can be made to perform. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 1 2/1 5/2005 



JP,1 1-024032,A [DRAWINGS] 

I 



Page 1 of 8 



* NOTICES * 



JPO and NCXPI are not responsible 
damages caused by the use of this 



any 
translation 



l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 2] 




[Drawin g 1] 



la) 



Ho / 




v 



10 ^StJL 



30 




103 




^ 22 



30 




[Drawin g 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/15/2005 



JP,1 1-024032,A [DRAWINGS] 

s 



Page 2 of 8 



(a) 

50 



40 




[Drawin g 3] 



http://www4.ipdl. ncipi. go jp/cgi-bin/tran_web_cgi_ejje 12/15/2005 



JP,11-024032,A [DRAWINGS] 



Page 3 of 8 



{ 



15* 



1 



16 



I2A n» 
13^ V 1 



15 




i 



18a 



I 



14 



Drawin g 5] 



i 



1 1 



"*7 

15 



18 



1 Z) 




5 



16 



12 



14 



o 



3 



m 1 *g^«i 



•T 



18a 




15 



1 



16 



L 



\2 S 14 



s 



c 



r 



O 



f 



16 

h. 



6>l8o 

CP 



i 



13 V V ,H 



5 



1ST 



&~r !8a 
16 # 




5 



u 



12^ 



4 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/15/2005 



JP,1 1-024032,A [DRAWINGS] 



Page 4 of 8 



la) 




y 

Zl 

1 




0.2 0-4 06 



08 



[Drawin g,!] 
(a) 



50 





40 




30 








20 


(%) 


to ■ 




o- 




y 

I 




OX) 



0.2 0.4 0-6 



06 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/15/2005 



JP,1 1-024032,A [DRAWINGS] 



[Drawing 6] 




10 JSH-tzJL 



30°^ -f ^h-Slq) 




22 



30 £*f« 




[Drawing 8] 



http : // ww w4 .ipdl.ncipi.go.jp/cgi-bi n/tr anwebc gi_ej j e 



JP,11-024032,A [DRAWINGS] 



Page 6 of 8 



(a) 




(b) 



y 

1 
V 




0.2 04 06 



0.8 



[ Drawin g 10] 
(a) 




(b) 



y 

D 

s 




0.4 0.6 



0.8 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/15/2005 



JP, 1 1 -024032,A [DRAWINGS] Page 7 of 8 



[Drawing 9] 

(a) 2I«#« 




[Drawin g 1 1 ] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/1 5/2005 



JP,11-024032,A [DRAWINGS] 

V 



Page 8 of 8 



(a) 

50 



AO 




[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 1 2/1 5/2005 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 1 -024032 

(43)Date of publication of application : 29.01.1999 



(51)lnt.CL 




G02F 1/133 








G02F 1/13 








G02F 1/137 




(21)Application number : 


09-1 82463 


(71)Applicant : 


CASIO COMPUT CO LTD 


(22)Date of filing : 


08.07.1 997 


(72)Inventor : 


ONO TOSHIOMI 




.ji:y. :• v ^y(» *J : • ; v-J« : > 




■• - : : f. j'it '•22 : -» 



(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device which can be driven on a time-division 
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performed by controlling the effective value of a driving 
voltage and can perform high- reliability display 
operation. 
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oriented into either of 1st and 2nd metastable states 
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state in the metastable state according to the effective 
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when the liquid crystal molecules are oriented into the 
2nd metastable state are selectively used to make a 
display and a liquid crystal material having such 
properties that the viscosity is 30 to 45 cp and the elastic modulus ratio K33/K11 is 1.5 to 2.2 
is used for the liquid crystal. 
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xmZWW<Dfr±iPb^Kmfr'jj;faKffift%kmLX 
^•5. -rft*>*i. PaSfEl 1 . 1 2©IB|fiJj5:S*-(6]l 1 
a. 12att. m>KtHZmg.?Z-fiftX&2>. 
[00 2 7] C©H^-C«. ±IB)KS1 8 i0 

T\ affiffl"J)tP6S-Ci£|51f3©->^^ HBlSJtt^r-S* 
-^^;l'fiU*^tt]L/fcfe©^:fflt>-r*J<P. L?c*ir>T. C 
©^S-feJH 0©^S^-». S]WSB[S]t^?J-C«. 

#JK«fc£tt#3n**aC*i:fr|6j> tcti«9 0* ©<acn 

[002 8] C©^»iiBjSJl^§«. MS® 

11.1 2©a^«:*5t,i-r-€-n-en©iBinji!!ia^'[Sji 1 

a. 1 2 a«:?&r>-CiErSl^'5<ti4)tC. t>m*»— *© 

«g©iersj#yi:m6K m»SMisi 2©i3ifiitoa* 

ffi] 1 2 a =&«fti L--C. Ml® ( a ) KiS^Ep-C^L/ 
tC. Stf9 0" ©*aDnft~C>^^ hiBlniL/fcXT'U^ 

[0 02 9] ±fB«ntlEl4l«9IK«. XRKC«^(C»ttffl 
L&C»t^ffi"C*0. iiBiSSWIOB. -e©#ili*gU 
©^^^©IBISJ^J*. ±itifcf lfeJ: O'^ 2 ©iS 

[0030] ±ia^ 1 <om^ , &^mtm2 vm&mtm 

B. SuiBfiJ}MiB^tt?J3^6?gB B B ^^©iaDnA*stia 1 

so* &iti,xx-7is-4m*ffinLfcvmxijb'), sjia 

XMSK 1 2 ©B2|n|*ag;fr|6j 1 2 a ZWgt LX . * A 
•7 ^?PJtc J: 0 3 n S *a Dft:m6J^©ia D till 4 + © 
ft®. wiB^-f^^itckDW-^^nSiaDn^rojitt 

^^^-©ftSi-rSi. HI 1 ©«SS«SI«. w& 
iEl^t^^LT4aD#ift*s+ 18 0' ^bUc^-fX 

KttLXtaCtiPiifi- 1 8 0° WXXjIcVA*. YWfcflt 



7 

[0 0 3 1 ] ±ElnWEfiI«B*>6» 1 to<kVm2<Dm 
^gpcD^SPal (ik&mm 1 3 ift-^SS 1 4 <b©Pifl ) 

tc SUL# 0 EfiJ -r S i > kihb© ^ ^ u ^e?tH m 
ff* enunr 5 c <t k ct ^ r ?f ft *>ft 4 . 

[0 0 3 2] Tft:b*>, ^^U-Y^r«mBEOEntH]CCJ: 
OjSSmifil 1. 1 2B(cMLrT(SeSKK:A± 10 

ilr>5> £EPtlinrS£, *^*3^JHElSltt«-C<Dfa 
tJhftteJS&KSHl 8 0* (Dt2Cti*Smt>r>tctxCti 
ft (90' +180' =270" ) T?7^^hT^i 

So 

[0033] corn i (om&jmmz* n 

1 1 a, 1 2 a&C7&r>TEl*rrS<!:<hfcfc:, 1^*1*— 20 

mxft i 2 a£g*n<t it, a i <o ( b ) KBawearc 

7 0° ©fcchw^-f ^ FErt-rswrc**. 
[0034] *it % x^xsjmmmnwDwmfc&nm 
ii.i 2ia«:stf LTeaaiacci:±*s o 

0° -180" =-9 0 e ) H-*tt»4cElSl 
[0 0 3 5] C©»2©»*jeK»tt. mui****** w 

ss ii.i 2oja«ccfei»T*n*n©iai?iKta*i4i 

1 1 a. 1 2 atef&oTEft-rSiifcfc:, l^fn^- 

a*flj 1 2 a **itii ur v a 1 cd ( c ) ccatm^ED-c 
< * -< 7 )vim £K>tf¥2tiztic nj?fa t Bawiei > 40 

So 

[0 03 6] 3 fcfc, ±t£m 1 <DmSS«glim2CDlS 
SSflWitt. <D — 6 ffi3&" £ S C <h #nj#g 

WB-Ct, *r«*13. 14MK:ttA^«SSl 
1 . 1 2H«c»l/r«^iff«cSLI^0E^*-I^W 

i*«flEfi© y -fe ^ h «E*EPJ!in urMBSSffittia* y 
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So 

[003 7 ] ft*> % ±EW 1 *S^«^iiy?^E<tm2 

tt*5 ct * «{ 9 A4N<DttS i ^JJDfi K <fc o r * i S # % 
9 ligS^WMSiStR*EW««0 V («i^i*«EE*ED 
filial) S2iSSSttfl8jS»?Sff««iA. 

So 

[0 0 3 8] 03 tt±E«!IJHEfiltttti "J * ? Htt»i 
Slto<tD f I2 <DW^3ettJ8Cc* S ttH^fOEAtt 

) ^bS/^Sit^ 0 , 18a te&ihfH'Zf* L 
Tt/^So 

[0 03 9] C<D«^0(DJ: 5 ±E«nME|qlKn 

<*ft»^*Wfl»« 1 2 OEr^^S^rpI 12 a 
<bbriftffi<W^6S"C£I5|i9^rplK:CiH9 0° ©fcOft 

ftr;^^HB«LWSt»)B, PBMR11. 12 

cDia^cD^a^^-ii-en^ncoss i i . i 2Stc*t l 

T*(DEr^«!:a*lPl 11a. 12 aKfa^T»S3IK 

o^u^;l/hftT-^0cSa#±^SJ:5CCEf°lbTtiS 

3&s. hEi^LT^sisa^^^n-enco^s 
tiottsii. i 2 mx<Drfi>?)\st<Dm% tit^ic®. 

ii, i 2 ^{StftSccHci fetter ^i/hA^/hS < 

ft 9. MEMWOtB <^^hft^0° tcftS*) ** 

Kitisii, i 2fficcs*rs«**isi*a!«:ftr>fe 

^5>So 

[0040] S/c. ±I2'J -fe 9 htWStt, MS® 1 1 . 

1. 1 2uf{C»l/T-e©ElfiI*!Hl*iail 1 a. 12aiC 
^KiBl^L/T^-St^) icafe^^^ SSI 1, 1 2*>e> 

l. i 2w<t*iisxmtmB.<<c5L±ifiZ£'}K.mfoLtc 

[0041] s m i ©«^5e«ffls m&ftTft- 
*<D*iqj(c««2 7 o* ©feDMT 1 ;^ nasir*' 

lalB»3WIBerSj«SS<t t) <b 3 &KBI3! 18 0' iaonr » 
< 6 J: 5 KIH l/Tlfci tO*^ 1 8 a©I*S 
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[0042]*^ mz omzfetm (m&frt&m 1 
(om&mtmt itmjsfaic as 9 0 • ©*a ona-cy >f 
* hEGrr-sttSO «. 1. i2©iaei©i&n 
»*<DEi«itt» Btmenwi t a 4 ^ t> 6 ft > 

1 ©ipgcStft^-c© yjzt-uftt raa»©#ft*c aa 1 
r. hEfrbTt>£^#-?&**T.-eft©#^-g 

firt^— ¥ffi±K < Z> <fc 5 (C JtB§ l/T m/c 4 £©*KH,# 10 
+ 1 8 a.OffiZJjfolzmtJiftX&Ziplb, C©gf2© 

[0 043] ±MZm 1 4^r 2 ©fg^JEttfiSte-tft-eft. 
^©iSSSt^cteWSitllfl'-M 8 aOfaDirJI&S 

l. l 2ffi«:^-rs2:±*!0ftgtt. Sfil 3. 1410 

A^'Sifekftt,*) . 

[0044)03 (C^Ofclg 1 is£Z?mz ©*»£StK!l& 

tcteW •s^s»^©12rSittSs© 5 5 , JbffliJtc^ u fcEft 
tJtSSt*. Ktt«ff©i©8!)ffi*!tb«^3C*ffl-C*i4* 
©fKSfl^OEffltKSS (Sr2©S&##SS> T 
ffl!j(cij*LfcElnJt*l!Btt. ^ttSE©ll3!>{8*s*>SfiKS 

imb-c&s 4#©rasa j f©sa»itttBi (in i ©»&*}# 

ffi«)SE©Sea)ffi«:j£D«:ffia^?<DSISl 30 

bus tc j: o . ma«Kmz<ommK. it. d t 3Lk# 9 e 
[0 045] ft*. ±ia&ttSEtt. -e©^Sbffi*i±sa 

*•>. ±Rm * J: Cf* 2 mMmKo 

1 8 a*S« 11.1 2 u 5(Cfcf^T«a£e(c:SLb& J D 
[0 046] -Tftfe*;, MEHU-fc* 1 OOKMtt, 

— *f©stgi 1 . 1 2©msi 3. 1 4 rate. 
**<D3^MbPS« 1 1 . 1 2aHc#u-cK«sttc 

«fc 0 <6C>ffi©S& 1 ©»£©WKjI!f?SEE4 C ©m 1 ©W 
SJcifltSjURSEE 4 ttUft Stfl 2 <MVfi)mHHR«E 
&©l>m#>£j^WKEnjtoT£C 4 isn^ 
Bf£0tttt"C|3|SilT4* l CDW5K£tt>ft£ C ©J& 1 
©id$Stt«4 ttltft SElSJtWBTCEl^r-5^2 ©i»S 

s«^4©t»-rn*>KEisji>. ^©»ite«t^2©w so 
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3Ket8&^*i-e™c few* iEt6mE©n^fi(ci5 0 

[0 04 7 3 £/c. ilKfeUt, 2 1a. 2 2 ate, 
iKiHz.il/ 1 0*«$^-?'©^ffi(IiJ4KfflM4KEgL 
?c— M<Dffi%M 2 1 . 2 2©^j&f6£jnL'-C:te9. C© 
SUtWr?». *tt!H»*«2 1*. -e©i§jt?i2 1 a£iK 
IHz.>l< 1 0©3HIttE 1 1 ©Efa$2yg;£|Sj 1 1 a 4(2(3! 
W-ft ttfattc tttt tijfiS-T 2>2n°J (BIT (i aii-Tfrft 
tctSjWCESO. SWJ<l7fetS2 2?:. ZOiffigM 
2 2 a*l3i3*OT<i3fc«2 1 ©Sittt2 1 a(C*fL/T(i 

[0048] C(D$M^«. e^3fe-^SrtI§HJ3K 
^©^^ifiJfflL/^WJ^^AW-rS^KM'JtcEg 
UfcSSTW 3 0 C'SSl <±"E""f ^tt;"9"o T>©"t?S> 0 . -^© 
^IEK)«, ^StH^4 0(Cj;i9ffl[^-feJH O^ffijL-C 

[0049] c©^»^4 o ii. ^s-feji' i o ®&mm 
©msra«: t ±iB'j-fe^ h«n4. mi tmzo>m£%. 

tdg©t > ^ 4a*> i> SUSS 5t«fiSS»?«E t . »ii 

S-fe;H O©^^©^©^-^*. buIB V -fe f h« 

je©eij»d (c «£ o (iiafSieic a£±*s s <fc 5 (c Er^i o x * © 

fr©«ii*«.« (!gS^!S4-€-©tX!!g-C©?SB a B^© 

Eisjtm) =&'j-te^ h^n. ^©^(cEpjjnsns*^ 

SOffi^l?«ffKj£D-cmi 4*2©t,>-rft#>©*£jEtK 
]^(cElfiI-r-5 4 4fe(c > -e©??^t»;ffiK:*it,ir. S5^ 
gji*mEE (C «fc o r 9i * 4 Igtt^S© j^ffi(ciB DTE 

[0050] ^Bi^iigo^tbgg^But*. m 

•fe;n O©^^:©!!!^©^!!^*!!^^/^^^ 
t^Sl (^^U-fS*t-3fcE[6Jt«^> (CEtPJfC^s 

ifi. mmmmzHteT z t . *mtj© >j htiE*5Epjn 
sn^i*(c, -e©mff«r^-7-u^nfi?r»mfft L.r?s 

[0 0 5 l ] ±IB«aa^g»> ®H-fe;H 0©&iij 

3ISB©^£#^1r-LieS& 1 4^2 ©0-ma>©«2c5£t* 
Sg(cE(SlS-l±. -en-eta©*^t^l(c*jWS^Il^ 
©5=-^ f- A J &iE»jmEE©IIJa)«i(cj£;i;t-^{b3-a-c^© 

mMweamw-rz ^©r* d . * 1 ©m^t^ffi^ji 
u /t i # *«c>-rn*>— #©affi©Eftia 

Il^'|fi3 ; S:S^4 L/-C— ^©^|Sj(ca(3!2 7 0* ©)fcCft 
ftt?^ ^ X h E(SJ LfciRHl-feJl'4fB3feffi4 
^a©^a^!it14^t.%. »2©j»^tt«l i S:jltRL. 

4 # » . mgkfH-fr Btria-^©sffi©E(^^s*isi * 

Si»4 L/TWiem 1 ©HI^^4Wji*©^r63(c«(S9 

o- ©feDnftr^-f * hEftufc^-fej^flgftffii 

6 ft £ *^g©^£v»f$t£ * 
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[oo52]tato%. c©}$a^sia«. ssa-fe^i/ jR#4>ft 5its©M*^it* -^f &. 

tC^lJtai U <fc 5 i-rSSjtttSsO-S ^©Mfc©^^© [0 05 9] — ±IS^2©i>SSt^fll ; S:^tRl>/ci 

©Sii«^©s»jai ; &ffe*©m§i^^tttt*ipjffli,-ctf^ hieftwc*s/c«>. c©£#©TN- ; e- kccj: 

5Ci#"CtS. -5^5*. »S©TNMflSl^£^©ia££g#tfjtt: 

[0 0 5 3] C©*§£\ ±IBHIi^-C«. Sff!HB3ftE2 IHCrag. C©*i60!l©y£.!eSln^a-C«. SHMffift 

1 ©j§iifi2 1 a©*[S]*jga-b^ 1 0©SMMgtgl 1 «2 1 t SflWBifeffi 2 2 ifc^n-eJ-UDjtiSffl^ 1 a. 
OBRMHVttll 1 1 a £aiaOTSfcHtttXKftT*£ 10 2 2 a*El»*C«aaSES*TIB«LTC>**:». »A 

fitCU iM 2 2 ©SiS« 2 2 a*. fflBftflMi 5**©** YWf\*+* hftKjat^$»^fe©HJ 

3fclg2 1©SjS#2 1 aK#bT«teSE3£-r£;£ftK:S ^-C^^e^^Stl. jSS^-T©^ h^* J *S < 

f&l©iSI3c^tK^*iM!RLT3®tK!SI &©Cc£&&^T#©Sit^a^ft< ft-sT. &**fi<KC 

J^SriMffllT F*?fv K [0 06 0] t©i©i=m, IEi(imBE©^xS@K;|SDr?g 

(WT, TN*-Kiiar) (Cctsa^^f^^ct^ ii:9-^#:fiLk# o left u -s-fttci&D-a&iiJfw^BSr 

[0 0 5 4] Tft*>*>. ffU £?&2©<,>-rtl©i»£3£t# <tlC <fc '3 3t©Sjt : KSI i &SFgWK:$IJ^L/T:ptii©*5a 
?KS-feJVl 0 £Sj©T5j®fITi£,flJl©?gJffi#T 20 [0 06 1 ] _bl3t7JR313fSJ tfc^I . "5* OftBfl^f 

n. -e©^*iRfflij^g2 2ccAS*btr, commmyt iasji,-ct,>5i»J:. *»©«wKB«effli/ttt»*». c 

«2 2tC«fcf)®ja5r$IJffl)SnS. LT> afiiJii*fi2 ©ttJWI2fttt/&&TN^- F«cj: £a&*^7W6*i£ 
3fci£2 2 iffoH-teA- 1 0 ±§mm?m2 l £ £«H«:jgjt [0 0 6 2 ] 04fcJ:tJ : 05«: > ifoH-fe^ 1 0©W«I5 

L-cmwr-s. 11.1 2 ©eersjtesi^isi 1 1 a , 12a tmmom^t 

[0 0 5 5] -eUT, C©«S^^g-CW. ±fBSU «2 1. 2 2 ©i§ifi$4 2 1 a , 2 2 a £0 UC^L-fcJ; 

©*^«.^*Sl'?L//ci*©?gS^©ffirBj«SS*^ 9tOR£U *EIHz;H 0©An d (jKH,©®Sr^:fr 

*aDn^*satJ2 7 0* bBei^lfiSgf * 14Anij£HH/¥cl<i:©a) ©{Ifcfal 0 0 Onmtcjl 

«SB©ttffltiTfPfitc*}W2,iiSi^tjt«:J:»3]6Si 30 ^ci£,Il^iSg©iEliilIBE«:*f-r 2>ft(D1iimmt3k7n 

^^^g^CTiiC^^fcfe. £-&g#*51l&5jt fe©^h«r^LT*iD. 04© (a) . (b) t*» 1 © 

ifi^-csflpj<s^S2 2 ^iii/t. c ommwtm 2 *£jett»cc*i*a«BE- msi^ftttnte <t yciEfe 

=&S§ifil/ ^©3fc£8ftfrr£&#g3fc©&g©Jt KB. 05© (a) . (b) «»2©lggStKSItC*JW 

(ci£;i;fcfe©#fe:fck:ft£. SSH-mW^ftttSfcct^C I Efeg0-c*>£. 

[0056] C0«t5K, ±fEKI 1 ©iS^tKHs^illiR *$. &0© (b ) ©fe^lcfc^T. Wtt&^fe^S:^ 

ens* ^ -g^-c* o , -e©»7nfe«\ iti3, i [oo63]f i (Drngfevmr-omK- mmm&mz 

4micwmstii>mw>MK<omnmi l c^o-cmtn>. 04© (a) ©isft^trc*?). fimmfftcspfrsft 

[0 0 5 7] Tfcfo^, SES^-F-tt. m®}&K<D9&hm nsfe©^b«. 04© (b) ©JrMC ^xfifitAU . 9 
tCjCOTWI^^^fc^SKlSltttB*****^ 40 5V©m*EPflni,ft:<!:#-e^. *8HB#2. 9 8V© 

mt-tZi.. * tll,CfcCtcmihm<D&mfr&<V£ik<iCfo [0064] fc*J. _LiB^©x. y=J — ?*-fHB«. 

Ofcfi^^»©^btC«ko-CSigS©S^tt^<b^S x=0. 3 5 3. y = 0. 3 5 0T*>3. Yffi (BH£ 
fc«). B5i3iEttmEE©^<i*ftlJai-r5CiK4:«3#ei S) «2 8. 5 47*5. £/c. ±!3#©x, y3-f 
*©fe?r^k3-li'5Ci*Jr-^ > l>lc&-?X> looi x = 0. 274, y = 0. 29 6T?S)»3 > 

fCM©64«^t5Ci*st#S. Yffitt 1 1 . 6 47*5. 

[0 0 5 8] ft*}. ±I2#7-«^&*. jRS-fe;H0© [0 065] S/c. ^2©*tS^fi§-C©^a-Hi^ 

m&mowm <tm t -ttomft®. 21.22 onmr? mkitm 5 © < a > © <t ^ afctt-c* 0 . i*iEtc» 

fflifr^Ufflb-C^^fe-r-S^©^?). Otci)i-yXtf "f 5f^fe©a<t«. 05© ( b ) ©4:5k:. 
7-7^;U^4fflC»r3t*»fe-r-5.fe©K:J:b-<.-r^©5R 50 1. 5 5 V©SBE«:EPJnL./c<fc*t > e. ^SftffijS* 3 . 0 
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7 V <DMS.^W1M b tc i S T-H-r $> & . 
*" CO 066] &4s» ±IB£©x. yn— hffili, 
x=0. 317. y = 0. 34 Yfit(i34. 
4 1t?*4. ±IBH©x, y n-?'*^ 

x=0. 271. y = 0. 290r*>5, YfittS 1 . 8 
3-C&&. 

[0 067] f ft*>^. iBBjS^^gti. » 1 om 

cooes] m&^nmm^mm^^t, us 1 

$/c«® 2 ©*£^t^tC&£&li5H 1 ©iBlMK!5i#s. 
^^^-©BBlnJt^* 1 ^* £ 2 0©«ij^|g©m^^: 

«ft4^to-if}*->fc^©-r$)-3r. gWft(cMHii/J:9 
£?--2>2jfitKSS©5 *b©«ifc©Mifit#SS©IMfflJ£— #© 
«Sl#¥#tt*«flIb"CfTttC». ffe©«£fc©jg®t«!i© 
iiHj®£fi!i:fr©^»#^tt i £:*<Jfi§ LTtT^ 5Cim 
£fc©-C ^jl^©±l3P§i&*. I5IB— *© 

sm3fe^i4*fjffl-r s i o$ o m i ©«^5e«fii 
ft^ttifra-r s <t *) m 2 ©ms«^*is 

rotable. ^ft-eft©m£5ttK&-cfEitt$ft£ia: 
Rtt#4>& < ft -2>#>e» . ^ft^ft©i£3c«#$&©#-C. 
ii>^t^|lgSSE©B#^9J|g«J«:ff ft 5 C i*S"C#S. 
[007 0] C©/c«>. ±^S^J?S(C,J:n«. ^ 
Jl-feJH 0©fgS&f r »-f-^«:^LTSbfF^EE-7-*?> 

^^g©»^tt. *©^tbSEE©!i$Sfit*. 01 ©ii 
£St^*SiRl/T^<bM£S^-r&<t£ttl. 95V 
£2. 9 8 V©2ffi9K:iS:5EL-, |g 2 ©*2c5£tKS§£ iS 
JRL/T#i&?:^r-&<t*«l. 55V£3. 07V 

©2aotcta^rntf*< . u/c*s-)t. -en-en©* 
se^fliK few •& 2 ji 5 ©gg«j«ff ©*$h»©m. o * 
*)m^mK-7-i»i:, m 1 <Di»S9mrc 1 . 03 v 

(=2. 9 8V-1. 95 V) . 02©m£©WC 
1. 52V <=3. 07V-1. 55V) 

[007 1 ] Ifciht. ±IBf8[S^SIgtC«fcn«. 
fgJHz;l/ 1 0#ggttmffi©JI$ifi£iM©LT8g8&SnS 

— t,cttLX9bftmE.-?-i>^Z*:Z< U Sff 5 *- 
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[007 2 ] C©fES«^»g«. We* 1 0©&H 
JRfTCiasftSB©*)**** -e©BU©f£H#-^-©Eftl*f£ 
£yHz? h LT;&©ig££tt. e J?:jliRU -e©Stc^© 

-5> fca£>©» EHftn-T 4 C <t itC J: 

oxff a 5 &©-?*■&#!, -e©^©i5iBiBinii^si© y -fe 

[007 3] fcfc. ±fB^ B ^*iK^g«. 0 1 

[0074] s^k. ±nmMM<DmgkWi7f;gimt. m 

1 £?P2©lvrn©IS£St^£iIiKL,/c<i£i>TN* 

- Ftc«fc<>^€:ifa'5*>©T-S,oT. f I ©$SSR 

%M2 1 ©ffiil«2 1 a©#|tij£. ^-bJH 0©SfJJ 

Sfi 1 1 ©!2f6]AaS*t^ 1 1 a K.iduxmti>ic£.£-$- Z 
20 ^[$jfc-rn«. 01 L%2<mi5<^&W$Mu:isV2> 

[0 07 51 c©^s^^gri*. -e©?6S-fe s 

-»H 0©?RS1 8(C ^jatCfctiT. ttS^SOcpjy 
±(SSK»3 0-4 5 cp©ii). ?¥14£StbK 
33/Kll*sl. 5£Lh <S*L/< til . 5~2. 2©H 
H) ©tJti^-r^S^^fflt^-CV^/c*. iilfc 
0 1 fci 2 ©f»?55t^«:*5W*?S^^©I3[SJt»: 

30 «KW«t/ -e©*HS^W5|-r©^S!jmBE©ll 
^ffltc«tOffiS^©lElfiltm?rS!{tS-li-C. «?Itt© 

[ 0 0 7 6 ] f Jh!B7&H«ii^gte. )K B ^-feJU 

1 0 ©^HJRff =S:ffi8iC?f** -3©y;U-y«:^W. 1 v U 

- A tr<t tc. 1 o©Sj^fT ^;u- 7*©#?f ©iij^gB© 'J 

[0 07 7] C©IBtt^SK:«};ntf > 1 7 P-AK5g^ 
40 fiy-fejFtoJ; Vt*?c3£t«ffijl»?^IHI*J . 1 o© iOU 

[0 07 8] gfc. C©llSb*ffiK:J:n«. msst^JiS 
<D'& c © yju- ^©Siii^tf ^<Dm'X9&fr*mi!h $ n 

Ti«iBiij^f^©Siz,*«ipa«: ftitct* tcff ann £ 
so sjRjWf«tnn4iB38tf"cfe. ^fc%sii**tf^nn 
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[0 07 9] c<omW)J]&te W3t$T<D#)l>- 

[0 0 8 0] ^0D#J£*W r <2><b, h »J v?A%L<D 

jS»-teJWCW\ 3 2fi\ 64tf, 1 2 8 fT*<DBi*!f » 



L < » 1^1/- zf(Dmm=r%L& 8 f? gftT * 

9fc&»-C*4. Tftt>^ mtf7U-AH»a*l 
/30sec?^i«i, 1 BIflB#®iIi«*«ft* 
SOfoiJKtt? l/-A^8-9 7l/-mtitt 1 

[0 0 8 1 ] c <Z>K«b*ffi<DJ: 5 {cKfl-fe^ 1 0 cDBgl* 
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A*jffttt>n**-c©«iiB) *w»r*ci3Wfc»ta: 

10 [ 0 0 8 2 ] tr> ±K«fi*S*SH©*itfe -fc 1 0 
a*. 6 4^C[>HiSRtf*8tfro(D^-^tc^WT8 

■eats** lt, -t n -encDSt^sw %<om wffi l 
Kit k 33/ Km*, lawtr^^, 

[0 0 8 3] 
20 [* 1 ] 















n - i js rcj 


8 1 


B 8 


10 9 


10 3 




CC) 


-2 5 


-2 5 


-25 


-2 5 


fete 


An 


0.2 2 


0. 22 


0.2 2 


0.2 2 




tts: Cc P > 


2 4 


3 9 


4 2 


3 6 




K33/K11 


2. 0 


I. 2 


2. 0 


1. 6 




X 


X 


o 


O 



[0 0 8 4] C <!>£*> 6 9 (C. fAS<t5*tt« 
8tbK33/Kll<i:©!> %©— JfBWriJ&Hfi^ttfil'Wtt 
-5* 0 . f4S#2 4 c p . M£@RJtK33 
/KllA* 2 . 0 ©jKS*tt4A-*\ te£#3 9cp, 
5t&itK33/Kl3# 1 • -2<DMtt*HB*JBt>fcW6' 

[0 0 8 5] CHltKtLX. ttg±?<iM££&J:tK33/K 



P. 5¥tt^ttK33/Kll*l2. 0©t£II*«4C-$>. f£ 
3Scp, WmZ&ltK 33/KU# 1 . 6 (DT&iktt 

[0086] •?■©?£:&, B5iaC*W*D©®S^*ffl 
<,>ft tt\ i§tR L fcSI 1 3S fcttSfl 2 ©ig$£ttS*flR(c 
i!f£5Fl<ft#e>. -5-©i£S5£tiai&-C©ffi«l*E©f?aMIK: 

<£ 9 ffii!^©i2[Sjt»^*^fc<* -is-c . jSHS^SSHtc 

50 [0087] ±IB?RS^S®K:ffii|Btt©iSl^5Uftft 
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c*?fcBD©*atmtciiii6r, s»(c**<r>r* 

3 0c p^±, WffiEtttbK3a/KxuW 1 . 5«±<D» 
14£^rfc©r*9. U£L<te % W3 0-45 c 
p<D®H. ^t4S&J:bK33/Klx#l . 5-2. 2 CDS 
ffl, <fcD^SU<«> ttg^3 4-4 2cp©ii % !f 
ttS«JtK33/KlO*Jl. 5 — 2. 0CD®BK:*£fcCr> 

[0 08 8] £ /c, ±iS3l&C7fc L/cC £ D ©SUM***© 
tb&Tte, D0«aSSO*#, JfU:fo<J:tfJp2©m$ 10 
SKflMc *J fcf 4 ^#^©E A tttB©£ffit£ < v U 

iSfiWPk Satcfc^r* M^3 4-3 8 c 

P©®H. WttJ@BUtK33/Kix^l. 5-1. 7©ffi 

So 

[0 08 9] i6 t ©S?B©S 2 ©HSSWc<fc &?Ki| 
a^*6K©^»BE*«-r«»tHiar*D % (a) 
EAttffi. < b ) li» 1 CDJUSStttt, <c)tef£2© 20 
•Sjeft«*5*Lrc>*. 

[0 090] C©*j6WCD«a«5^BB, fflUI-teJU 1 
0 ©fiJWE AttJWcfc » & «ii#^F©ta D ft ft & mi 3 
0 e £0fcfc©r % -€-<DffiO»jSEtt±E»l<DSaftffili 

So 

[0091] c<ommmx^ h6w:^l/cJ:5cc, sr 

fl-fe 1 0 ©^ffllgffi 1 1 ©EAffiffi^A 1 1 a * v 
a^i&g©@i[E©BSW x Cc*f L^ffiHBW* 6 H.r ffla 9 
fiCKS 15' "rnfc*fiJ-C*orWEBIH©£T36»6fi 30 

JbCcAa>5#A0CU Bffi'JSftU 2 ©EAJES^A 1 2 

a£. BffiEtllWx(ci*L*ffiWJ*>6firfiHDK:KHl 

W^CUU^, -Tttto ft, MS4K1 1. 12©EA 
**S#A 11a. 1 2 att, (2(23 0' ©AfltCS^tC 

£^-rs#Ar*s 0 

[0 09 2]-^Lt, t ©S9S«rtt 4 _bE?Rii-feJl/ 1 

or. *©*»»*■(*. fflttEAttttrut, 40 
£fc^r, SiMja>e>jir£igg#A (sm^smcj: 
stt^snsfcDft^A) tc(2(23 0 # oiaDtiftr^ 

[0093] cotnmeAKMa. ss« 
ii.i 2©2«tefc(,>r*h^ft©EAte3#Ai 1 

a. 1 2 a fc»r>r EAT l>Tft#»— #© 
SS<Z)13A^S^f6j. m KBfflJStE 1 2 ©EA«HI# 
Al 2a£grg£LT. 06© (a) OCJS^EPr^b 

(2123 0" ©fcDfiftruM* KEAO/c^U-Y 50 
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EAttttraa. 

[0 0 94] S/c, »lteJ:DW2©i|l«Stt»tt**i 

-en. «nwEAte»*6«a^ : F-o*ai;nfl3W«t2i 8 
o- »kLr^^u-ra*wfi!Lfctt»c*i), com 

mmxittnfmm^xom^^coi^ o tin * mz 3 

o e 4uri»4*t8E> % »i<z»«3eK»r». Wi&fH- 

#lr»rn*— *<D»«<DEA«ffl*rtl*MI4 1>XJj4 
^ffJCC±9ft^3ft4taCft#AK:(2(22 10' ©fc 

DhUr^-f^ FEAU *2o«SffittJ»rtt % fta 
# -Y -5 ju»(c «fc Off^sn^G A t t2j£&Acc(2 

H150' ©fcDftftry-f* hEAT£ e 
[009 5] Tfctoft. ±Kft 1 <3M»3f3e««Ht % ttA 
SSgl 1. 1 2©iS#(Cfel>r*;h-en©E 
A*2Bi#Alla. 1 2 atcfcoTEATS <>:<>: fete. 

2©EA«B»SfAl 2 a^Iii Ur. 06© ( b ) (C 
BHS&Epr ^ L ft: ? -f * h * A . o g 9 *MfflJ*» 6 HX 

(C. 12(22 1 0' (DteCftftXyjA hEAL/ctfl&r 

[009 6] ttc % »20f»S3£WBB, »U«H4&* % 

mtci i. i 2©ffiffcc*t>r-^ti-e ? nc[>EAAM* 

Alia. 1 2 afcteorKA^S ^-rti* 
— #©S&©EA#!:S;£A. 0V;M£Bfl!J&K 1 2©EA 
^S^A 1 2 a £g*g£ LT . 0 6 CO ( c ) Ct®j&5*cE|] 
r^L/c^-/* h#A. oS^aM»6SrfiIeI0^ 

a (^^^^wtc^o^snstaon^Aittattr 

A) (C, (2«150° (Dtoctiftxyjx hEAb/ttt 
[0 09 7] ±IB» 1 ©W^S«^4^2 
1 . 1 2ffi(cS*l/r(2(2SlS(C33Lb36iOEAS*4ffl© 

[0098] «t*t % mem 1 ws£KB9iiR«EE«(2(2 

0Vr*0, JP2WSc£KttB!^«E». ^2<^:^^^Dffi 
a^WSJJtBE AttJBr © ^ U ^ JV h ft 4 iggEE * ( J 

*n(c2^«apflrEA-*"4fiii«r**. 

[0 09 9] C©^JS^J7?«, «WJiB3fe 3 K2 1 

f(Dlif|2 1 a^MiOlHx(C^LiIH^6 
^r2EB0(c(2(24 5* -rft/c^ACcAWrEEU B 
»J(B*«2 2«r. ^©3ittt2 2 a?:m(IB«#xK:*fb 
*ffiflW>6*r«H0K(2(24 5' rtifc*A(cAWr 
EiSLT*50, Ufc*J^r % affiJiB%S2 l©SiSH[2 
1 a «\ iKA-b Jl/ 1 0 ©^fiiJStg 1 .1 ©EAAaffl^A 1 
1 a (m&xlCttLmffimfr%%X2EMK)lfCmZl b m 
fn/c^ffij) Kl*fLTt2t23 0 # (D^ftxm&bcrft 



ox> 

is 

tcfimt&'Q* liffliJ(B3fclg2 2©jg&$ft2 2 a«> Bute 
*f|ijfii3fet52 10Miif42 1 a«:*tl/T«(3:iS£-r£;£ 

[0100] C©fS&#l©?£a*^SI§tt. »S-te;P 1 

gfflj*©) 1 2 ©gei°jMS:/jl°1 1 2 a £ L-r-^ 
O^fojcctt«3 0* ©frC*^"??-)'* YW^yti^ 

Ltctst*. mikft^-wmiz-Jsoimw. 1 2 ©bs^ms 

SlSll2a £S*££ L"C— #©#I*JK:«K2 1 0" ©fc 10 

m^W.<D%M3&'®'&* 4> *i , Iff 2 ©*2?5£t*!lg£ a 
JRL/ti^tt. Sa^ **ttB— #©»R 1 2©iB|oJ& 

s^rs] i 2 a *wmt i,xmwm 1 ©*»s^t^<t«)S! 

©^fSjtciili 15 0" ©ia Dlaft-O * V BiJ(nj bfcifc 

a-fe 'a 4 flKfc« & a» 6 & * asy*t«<wtfiwie wit * 

[0 1 0 1 ] C©XttMr«. *ffl'Jii^«2 1 CD 

jgjfi*fi2 1 a©;£ft£. Rfi-feJH 0©g|ffliJ*ffil 1© 
Efi]*2«l:£n6j 1 1 aCC*tLT««3 0' ©£HftTtf4«> 20 

tc-rn?c*isjic u . sms^s 2 2 ©saw 22a*. 
mB*Ma%«2 i©jga*S2 1 a.^vxms.mstt 

-caatt«* *WW IB 2 ©*S5E«SS*atl? 
l/Taatt»*<«W* £#*>> F«ej: 

[0 10 2] c ©ffiJUrJSbS*- Fk:J:£2;9-«7f«: 

SKcfc^-cfc, ^wjiS3tS2 1 5&aai>TAi4i/fciti» 
«*3&i. aa-fejn o*«a-j-*aa-cjR»a©i»H»r 30 

SglC jfc D fc9a¥?XfflMB£6 2 2 £ 9a 0 ? . C ©g 

wwfc*2 2*aabfc#*«. ^©^^itRS-r^^g 

3£©#a££©JtKl£Dfcfe©;&fe3£{c&*. C©«fe3fe 

sires o-cstfsn. i>resffl!JiB^«2 2 £?ss 
•fejn 0 <t^jiij<i3fetS2 1 t^m^mMvx tHftf-r*. 

[0 10 3] C©<fc5CC, ffilB$r*Ml J C:--F(cJ:&*9 

-n^«. sa-feA/i o©«an©«jfflfifpm£— m© 

HXfi2 1 , 2 20i*ff«i*WiLtXtf fit* 40 
&-TSfe©CcJt'<T:^©KJR36^>a:c»*»6, 58*S©i£ 

[0104] fcfc, _hR&)*BBfflftfflt. o£ *) ^$Afl• : ^- 
#;*:7'^-^M4^>o-a3:t3:3 0° ©fcDftft-C^-f* h 

j: & 6 n & vtm-c h 2> „ 
[oio5]t ut, ±f3*a^^g-r«. ±e» 1 so 
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©«t3c3£tt« <*a4W*-2F©*fljK««2 1 o- © 

*2©a££mi <*a^F*«ari©i»S3e««£»a! 

#|6jtc««15 0' ©taDftft-C-y-fX hEfijTStK 
US ) * SJR L/ £ * £ ©iKaj^7-©£ffltKB#SI & 0 . 

-tnKjBcrjBUMi««aa«aj n «rtt%s%rfcae). mi 

©aSHetflft&aN 1/ fc £ * £ . 02 ©a$£fttt€a 
[0106] Sfc. C©fRS*^«iBrW. ±E»1 £ 

m2©o-rn©ms5£t^SK:*jt>-ct.. ssi 3. 14 
naccEnJjp s naiB»*E©^aiiiKt5 ^fcffis^-F© 

(C(&CTXffiBX«2 2tCA»'rS&i&fi3fc©(§3&tm 
a^lbT-&fc©> liifffiiiiftSE©^&fii*$0Sl"i"5C £ 
(CJ:-3-C*fe«:©fe i &SEfb5-B-SC£*5-c#. L/c**-? 
X, 1 ^BRST«ftOft*«wt 4C 4#T*5. 

[0l07]17feJ:ra8B, C©HJS{«l©J;^«:fR 
A«jM 0©SJWBBlSJtWi8T©«S»^taDnft4B 
« 3 0 • £ U *©M*tS 11.12 ©El5j*Bl#|Sl 1 
la. 1.2 a£*S©<I3£tg2 1 . 2 2©aa$42 1 
a, 2 2 a©ft£££06K^L/?t<i:5K:lS:;£-f S££ 
fete. JSS-fe^l 0©An d©ffl4i^)8 0 0 nmtcgSS 
Lfcffia^^liB©K«l«EK:«-r4*©a«**£*^ 
fe©^fb4^L/T*iO. 07© (a) . (b)ttSSl© 
HeS3et«»(c*JW'5«Ji-Ui»* ! RFttH*Jj:tfC I Eft 
0 8© (a) . (b) ttSr2©!|lgc5£t«SKteW 
*«E-W»*<BttlB*»«fcCfC I Efeffi0-r$>2>. 
©(b) ©feS0iC*Jt,»-r. WB*gfiMit*5. 

[0108191 ©!££5£t«BT©Sffi- a*m#tt» 

m 7 © ( a ) © J: 5 ^^tt-c* D . igtbmntcSsf-r 2>$k 

^&©^-fb«. 07© <b) ©«fc^«: t ftftftPl. 4 
6V©mE4EnJMLxfc£#-C#. 3g5!lfii*i2. 0 0V© 
SEE 4 EPJfJD L £ & T &"C S> S . 
[0 10 9] £t*i. (tl2^©X. y3-f*-fhflitx 
= 0. 4 3 2. y=0. 391T*0. Yffi(W4$> 
1*2 0. 2 97?*£. SglBE3©x. yn-^*-Y 

HEttx = 0. 2 9 0. y = 0. 3 19-C*D. Yfiiti 
2 9. 7 0r*5. 

[0 110] 3 m2©JH^5£ttSS-C©SE-aiS* 
m±»B80 (a) ©<fc5fc!|#1£-C**K IMiSEiC 

*frsa^fe©^{fc«. 08© (b> ©«t5tc ( 

ifil. 4 6V©SESrBfl)nbfc£#r^. HS56ffl*«2. 

o o v©sjE4EHJjni/fc£ #r#-c&-5.. 

[0111] Mia^©x. ya-n-f hffi«x 
= 0. 424. y=0. 399 -C*0. Yfi«2 1 . 3 
1-C&5. fiirlEW©x. y3-f*^fi»x = 

0. 2 4 9. y=0. 2 6 7r*0, Yfiitt 1 1 . 32 

[0 1 12] T«C*5^. ±ldKA$>)3&Ei*. 01©W 
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ia*^T£<2:£&, *2©*£ffifflK*«KbT» 
i#*SjjVr4£*&. 1. 46Vi2. 00VCD2JI 

rfeO. 54V (=2. 00V-1. 46V) 4*»(C 

[o 1 1 4] *&, mivm&mtm&miRo-cmTjk?' 
2. o o v> -cftsfc*, a?sK»«>sa«:sc* 0 

[0 115] H9ttC:0»|l!©»3©|lttWCC<tS*a 
EnKtt. < b ) im 1 «M»3cJ£WBL ( c ) tt#2 © 20 

[0 1 16] COHifiW©iKfta^K», «&teJH 
0 ©tflWEfottSsK fc tf & SSfl^CDta D ti A * t3tK 7 
0° iL/c^CDr, *<Dfe<Dmm*±Wffil<Dmmtb 

[0 117] ccommm-cit. MQ demote cfcSte, ft 

S-feJl/1 0©StfIiJgt£l 1 CDBAMHJm 1 1 a* v ft 

±CC|fig^ 5 ^iSjfrc L . XIMSfi 1 2 <DElpJ&S:&[fiJ 1 2 

W^CLTC^o Tfcfc^ ffilfil 1. 12<DiH[Sj 
ftai^Rll 1 a. 1 2 att. K«7 0 # ©AftrSl^tC 

[ 0 1 1 8 ] * LT % C©||J6WCB\ ±ESMi"feJl/ 1 

o cDftatc . *tnM*> eir 2E@ 0 © ? -y * h ffifttfe* 

[0119] cotoiBEMmtt. 

ii ( i 2<D2««cfe^-r*ti-en©EfR!jffiffl^fiji i 

a. 1 2 a Wfi^TiEft-rSiikCC, l>ma>— #<D 
Al 2 a£»«£L,T, 09© (a) tCffitg^Epr^ L 
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■en. wwia^^*6*a»^©*aDnft3&s«Hi 8 

0' L t X 7' U >f Mfi??g L/cTOr* 0 , CCDH 
0° iLtl^fc*. * 1 ©*5KJElfc»Ctt % WLSk^f- 

^;HRI«:j:0<*-^SnSiaDn*|Sicct»S2 5 0* ©fc 
DhAT?<f.a hEATU »2 0*|l3cjeRII'Ctt % ft«H 
^3^E-*0»SOEfiI«Hl^I*»»i 1/TttE 
#^;WR|r: <fc 0 nafa & n#fa£ ttiEfrflrcta 

«i 10* ©tootiftr;^^ hEWrra. 

[0121] ±E»1 ©WSJEttflBi. RA 

^h 1 *^ sit 1 1. 1 2<Dis«{cteiir*n-en©E 

AMyE^rAl la. i 2 aSt?S-?TErar$"£££fcic, 
t^rn*— *OWROEfiI«ffll*Rl, MAttMMSKl 
2 ©ERrKS^rA 1 2 a^riiilt, ^9© ( b ) CC 

ffilB0*W (^-f-7^iW«:j:0f*^3n*tai;n*lPl) 
[0 1 2 2] *te, »2©»5RStt»tt, KAOTtf. 

rfijiia. i 2 ateteo-cEiSri'Stifcfc. ^-ma> 

#HBfr|Rjl 2 a?:IiiLt, 09© (c) (CjRS&EP 

(*^7^ffjtc<fco^#sn«)fci;n^iPi<i:tt35^ 

fa) te, ««i 10° (DteCtift-ey 4 X hEfijL/fctR 

[0123] Jtielff 1 ©i|IS^fi8<i:»20*3c^ffl 
i«. m©XIWI£HflCC. 1 
1. 1 2ffifc»bT«iaaittfcSLbW0E|fil3**«E 
<B© »aE*EPSP bT6iTE«S3ettffi* y -fe ^ h 

L > 1 * /c BIS 2 (DiH^ttSSatRSEE^En 

*n*r ^> c <b a: <fc o . -^cd«s^i*?j^ e> ffe^o^s^ 
tt»cc«j»it6n*. 

[0124] ttfc, mem 1 ©»3^tt«iaiR«EB« 
bovt*^ »2©»«3etfc«»^«Ett«i^^r© 

B*n«:ai^«#ft-cEfii'i"Sfii*ffl'C*s. 

[0125] *fc, CCD^ifet?>Jr«, *fliJiS5feS2 1 

-ecD23flM2 i a«onoiiMx(c%rosnafr6 

Wil^tS 22^:, ^CDSiltt 2 2a * BulB^ttx tc» L 

$mmfrh&x&iBiK)icmi4 5° rnfc^AKiaivT 
i a w\ *«-bJb i o omwmfo 1 1 oiAMDm 1 

la (ttMx<cjttl/ABOi*&AT ^@0cc:^3 5 0 

■rn/c^ioj) oc*fcr«ai o* <o^nxm^crti 
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/t^fttC&D, SflMB%«2 2 2 ate, SufB 

«ffliJ<e^S2 l<Djtifitt2 1 atc»LT«Hi»Srt**' 

[0126] CO^%M®«AX^SW2. jRA-feAr 1 

MMStS) 1 2 ©Efil«BI:&fil 1 2 a £g*g4 It-* 

W EfllWB4 ltl^/c^ # 1 <D*S^StKSl£igtR 
L/c 4 £ 62 % JWftE--:£<D*« 1 2 <£>El»tf&H 

*fSj 1 2 a £S?»4 OT— *©*IrKC«H 2 5 0 * ©to 10 

«s«at©«a*M*tt* *> % , « 2 oms £Kn« in 

1R L fc 4 # «ftd^#tuK— 1 2 CDSBft& 
1 2 a £S*H4 1 OfllKSWRitta! 

©^Aiccaai i o* ©fattift-cy-f* hEftL/c?g 

ft-fe ;U 4 fll^tS 4 rf» 6 ft & a^K<DSSl3t^tt* 4> 

[0127] COSStfcWCtt, atM<I3HK2 1 CD 

3£®M2 1 aCD#l4« t »JHz;H OO^ffiiJSffil 10 

■asrtfis^rfiji i atca*LT««i o° <D&mn*vm#> 20 
«cr hfc* fate u , m®m%M 2 2 osmi a 22a*, 
mzmmmytfc 2 1 ©iiiU2 1 aw^oTKtatsrr 

5*^-«^*fftt5C4*s*C#*. 
[ 0 1 2 8 ] * LT, CQl8««cr)JKft*^a-Ctt, 

5 0° tDtactin-eyjxhBAir&wm) ^MiRotc 

4^4, in 2 <Dm&mim maa^tm 1 ©*g£>£tK 30 

»4tti»#fiKC«Hfl 10' CDtoCftftT^-f* hEft 
*il»?L/fc4#4cD«[a*^-CDffirRlttSS^S 

^ 1 (DM£j£tm*igtR 0 4 # 4 , f&2CDi££S 

[0129]*fc, CCD?R««**arc», JJBflll 4 
*2OC^tW0*S!a«»K:*J^Tt>. «&13, 14 

^SMfc-ra/c*, 8uiaigt&m^©^affi**9ffli , r-2>c4 

[0130JI10 fc <fctfH 1 1 tt, COlSttWOJ: 5 

tcaft-bin o<ommmmi^T<Dmi!&*<Dtkbtin 

«rl«*7 0* iU ^©I^SISI 1. 12©E^lt 
fall a, 1 2a4«RO(H*S2 1. 2 2<Dj§i&$42 
la. 2 2 a<Dr»l#44BI9«:^L//cJ:5*CR3E-j-4 4 
4&&C, Sfi-fejb 1 0 ©A n d Ofll*»9 0 0 n m(CR 50 
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3eL&*fl*^»K<D|g««Ek:»^4*©ia»f*4a 
^©SffcSStl/rtefl. HI 0© (a) . (b ) IZM 
l©J»«JEtt»Ccfc»*«EE-a»*»ttHfcJ:CFC I 
E6JSEEL Hll©(a), (b) »ft2©«£SRtt 

So (b) ©SfflafcteOT, Wtt«H5&.*r* 

S. 

[01311*1 ©»S3e«»-C<D«EE-m*t*»tt» 
Ell 0<D (a) ©Ji^ftWttr*?), fBtt*BE<C*FTS 

ft**e<z>SMba. h i ocd <b) Octree, jeaffia* 

1. 5 3V©*EE*EPfin0fc4#rjft % mUffi&Z. 0 
3 V ©Sff 4 EPft] L 4 £ r * U > is&V * & . 

[0 13 2]ft:fc$, buIB^CDx. yn-f 1 *^ hfflttx 
= 0. 343, y=0. 322. Yffi»2 4. 3 1 
9, *U>2^ft©x. ya-f*-fMKtx = 0. 3 2 

2. y= 0. 3 7 8, Yl»3 1 , 9 8t*5 e 
[01331 *2CP«K«WrcO«E-UM 

«fttt»BB 1 1 © ( a ) CD <fc 5 ftWtC* 0 . igtbUE 

fctt?&s^©xfb&'Bi 1© (b) ©«t5w: N m 

1.53 VCDSJI*EPJtoL,/c4 ^Tfi, *£MB# 
2.. 0 3 VCDmff*EPJjnL/c4*rWr*-5 0 

[0 1 3 4] ft**. BfliafiODx. y3-f*-fHBx 
= 0. 3 20. y=0. 349. 3 6T* 

K>, WcDx. y3-f*Otlix=0, 2 60. y = 
0. 2 7 8, Yffi«9. 0 5"C*5. 

[0135] -Tftfcft . ±BB?Ra«^»att, * 1 ©91 
SStt»*5Bl!lLT*4*U>ya«:a^L. 02CDig 

5 # 9 -Sn%«ff ft 5 c 4 tfr* S„ 

[oi36]^ L/T, coseiswoiKft^siaett, * 

4*U>^e*«^'TS4**> 1 92 0«2c£KKB«S 
S?LTa4W4S?n'rS4#fe v 1. 53V42. 0 3 

v©2aoccH3&rtitf<t<, ufc^oT. -en-eno 

»S««»C*B 4 2 a 0 cO|gibmiEcD||^fiI(D^, o 
SJEttlBrfeO. 50V (=2. 03V-1. 53V) 

[01371 ® 1 ©»Sc3&RIIBtaRLT*l^r 
S4#CD2iiO(D*?affi4, 92<D«$£Ktt«a»(U 
T^T£4£<D2ffi9CDS^ffi4#[*J ( 1 . 5 3V4 
2. 0 3 V) TfeS/ci?), *5*iBttfeSgK:ft6. 

[0138] ±iSL/cJ:^K:, ±f 2 <fc c«ff 3 <DH 
tS^O^S^^g • * 1 OHMlWO (O 4 [^I^CC % 

ffift^^otsa^oEisitttt^aa s 2 o<DSi7j^ia 
mf%mcw& l <t ^ 4 *r ssat^si© 5 s offlfcoaa 

CD«S©a^«^©^J®*ffe*CDm^^tt4*U« b 
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^suigift^piteibr. @jm&©^i>igffi*ffli®&©gur; 

'[0138]$fc. cne>CD^ B %*7n^g{Cfe(,»-Cfe. 
•5-©ifcS-te.rt'l 0©jRgl 8*C, ^S&C*5(,>T\ fig** 
30cpJtLk (S* KH30-45 cpOfiSH. J: 0 
g$b<tt34~42cpO®I. S6CcHaL-<«3 
4-3 8 c p©&B) . 5*145E»JtK33/K 5 10 

J£LL (M£ 1/ < {J 1 . 5~2. 2 CDSSB3, <tO^*L/< 
Bl. 5~2. 0©fiHv S6tCl8SL<ttl. 5- 

i. 7cD®H) ©fett^^ritatm^ffit^na. jitR 

[ 0 1 4 0 ] ftfc. ±ffi^2 ©HJSWOStS^^Sg 

®»3ese«««a»? *>©•?& q . 20 

JbE* 3 <D9Ett0KD«JUlnMKa»:. % 1 ©m£5©*<»g 

B. fflES-bJH 0 © A n d ©ffi-£>g*S©iI:)fc& 2 1. 2 
2©j§jS«2 1 a. 2 2 a©r&lt £gf;LSt: itCfc-^T 

[0141] c<D»W©«a^^lHK:*it>-c. 

MB** i o ©fflWKisjtflKB, ±ia^ i ~s& 3 ©His 

Wcl!R&*iS€>©-CB&< . }RS^f-*JC>-rn*>— :£© 
»tg©IBfr&yS:frft£Sig£ LT— *©^tC{i(S0 * 30 

~e«i 8 o* ©taDttft-e^y-f* hSEfctt^-Y^ h 

[0142] fcfc. fl*.K . fflffiBfflttttfis. ±"Tr©?g 
^©*g©E|Sltoffi*TnjCCtS-3-CK[Di L/c, 

tn i ©ms3£«/s». Mis-^©s®©ieisi^^ifii«: 
SfHiL-r— ^■©^•(fijfcatsi 8 o' ©iacnftt^^ 

g&Sttnts. fjia-^©»«©iersj«ia^f6j*»iii 

L T «neiH 1 <DVK£fflH i BRfcf ©#lSl K 1312 1 8 0 40 

[0143] nfc, wahc. ftMsefitftfttf. ^s^^- 

*<— ^©StgOiBl^MS^lSj^Saii t> T — j£©2; |o] it 
BH1 8 0* ©taD*iflTiBfiIl/fcy^* hEGrtflffi-C 
*St§^. KJ 1 ©i££5gt*?JB, STSB— #©&«©Kfi! 
*5S^rSl5:B*<i: or— ^•©^•rfijK:«S3 6 0° ©taD 

Wir; -f * h ffii^j i/t * rfv 4 mzmffi ofctttt-ca 

0. Sl2©m£J£ttJBB. ±"C©jRJl^f-3&JWE— 
^©iH^Mil^tC^oT^^W^ hRlSjl/CXt/U 50 
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-/ S£&?rB Lfctfc® 

[0144] c©<k ^ tcjutk* i o <Dtnm&fttmi. 
m i *j«t vm 2 ©iisstt.^4 a & . jejuz a 

1 OfcttSA/C'EHLfc— *t<Dm%&2 1 . 2 2©-5^ 
©4>fc< £6»fflHI%&2 l©gjg$i2 1 a©£fc*ar 
SBfKS-feJl/ 1 0 ©Siffll£« 1 1 VffiptfBmXft 1 l a &c 

^L/T^^M^s^tc^-rnw. is i ©*ss 
[0145] $ ±£&jBMtotu*>iiitKu:. 

**. -entcjn^r. MOM9W2 1, 2 2 ©<,»r*u&> 

-isi£ic\-mfit.m.&*s)\> i o <t©raK&igss?&ies 
[oi46] c©atas«©w*n«. #tc. s®*fjam 

B. SSS^miiafitS^Si^-bJH 0©ffl[S@<i: 
©IS#©ittB*rflMBfc J: t 5^n-en©(g^SI«:^:i? < 
^•CSfflijmt52 2K:AW-r-5fci?> > SIMi 2 2 
«rSjS-r 5 &&g3fc©jg3a*©M*i*£ < 3i L//c*s 
or. Sffl!Ki3fct52 2*SfflL/c3fe*i. -e©^*1«t!£-r 
5S?SS3fc©®S©#*^#0»*^^#fe3teK:/5: £ U 
*fc. K«i«E©IISlpfitct6i;ft:jB[a^?-©iaSlt«S© 

»b«ci H?fE&&:^©S&*i-£©J§it*M 

^#<^tu-CHtrfase*©a*^{fr^fc& 1 g^ 

[0147]ftto, ±IB* 1 ~0 3 ©*ifit«J©^gtjK 
ggBO-rnfc. ^©ll®{IiJ«:SS*S3 0 ^rffigLitS 
S*M©fe©T*-5*s. C©f£8JiB. rtvf^JYfrhO 

[0148] $ e.tc. C©^?8B. (B3fc«£ 1 fe/cWii 

©« wj tc sms* iea l fcsftf m^s^^s (c 4. a 

©Ji-McswS'&ieau-r'biciL/. b % luias 
«u»s©F«3ffitc taw * ^® ^^ji^f^ l . c <omm 

[0149] 

[ffciB©$am] c©#pji©}&figuj^igB. m&-t)UD 
miktt<D&fowm#m>>t / cgrj: *> 2 -o©gt^g©m 

B©$fl®=&— ^©^m^^tt?:?iJffl U-Ctf /j:t» . ffe© 
g|fe©SjSt^©*lJiap«rfl!i^©S^^tt=SrftJ« L "C 

[0150] cofce*. c©^a^a«:J:titf, 2 
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[0151] Lfc#-?T, C<D»SS^«{BecJ:n«, 

siccus utc^e. *©?e^sttss"rofg«iSff©iija 
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tt&an fej:^2cr)iii^5e«ffitcfc^s?Ks« j ? L ©E 

[04 ] mOKMnMMlOW 1 ©flKElfcWfcfcW* 

[0 5] tnSRASl9WB<Dl» 2 ©*SJEtta»c*$W 4 
«E-ffl**Wt9a*J:tfC I EfeK0«, 
[06] C ©RWOfll 2 CD Uttftl CC ct 5 KAKSMKIKO 

[0 7] MEMUWi^KKa)» 1 ©*SSe«»«c*W* 
[08] 19 KM«*S*«©# 2 <D«$£tttttc *y W « 
[09] C©aiBOW3©SI»WtcJ:4«fl«?R«!Ka) 

[010] WEffis^s^som 1 ©*acjet«wc*jw 

[011] «E^a^aM>»2©l|IKStt»«:teW 

1 0 -iKfl-fe^ 

18-ttUft 

2 1.22 

2 1a, 2 2 a- 

3 0 -SW« 
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